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A Silver Gift to China 


AST SEPTEMBER we published a short account of 
|" a conference of western Senators and mining rep- 
resentatives in which the position of silver was dis- 
cussed and a method suggested for prolonging the life 
of the Pittman Act, so far as repurchases of silver are 
concerned. The sum and substance of the principal 
recommendation made was to the effect that the United 
States Government should make a loan of 200,000,000 
oz. of silver to China, to be paid back in ten or fifteen 
years at $1 per oz. The dollar price was to provide for 
the accumulated interest charges which would pile up 
in the ten or fifteen year interval. In other words, it 
is proposed that the United States Government make a 
loan to China in much the same way that a banker dis- 
counts a note. It is expected, naturally, that the gov- 
ernment should continue making silver purchases at $1 
per oz. after the loan has been negotiated until the 
equivalent weight of the total silver loaned to China 
has been acquired. That is our understanding of the 
scheme. At present it is being given wide publicity 
in the West. 

Desirable as it may be to find a means of ameliorating 
the unpleasant prospects which lie ahead of the silver 
miner next fall—or whenever the repurchases have been 
completed—the China loan plan has several features 
which make it an unsatisfactory palliative. In the first 
place, China has no stable government. The year 1922 
witnessed the outbreak of civil war, and various fac- 
tions of the Chinese populace are still disputing the 
control of the republican administration. Until internal 
concord is reached, a consortium of European and Amer- 
ican bankers cannot offer that country a sound loan— 
neither can the United States Government. Although 
we believe the Chinese have never repudiated any just 
obligation, they are head over heels in debt, according 
to the London Economist. The unsecured debts of the 
republic amount to $400,000,000. The Central Govern- 
ment is almost bankrupt. Interest on private loans 
has been defaulted. From a banking viewpoint the time 
is hardly propitious to make a loan of either gold or 
silver to China, and it would not be surprising to see 
Treasury and other government officials object to it on 
the grounds given. 

When the proposal is subjected to a mathematical 
analysis graver defects appear. Thus, the present value 
of $1—tthe price per oz. China is supposed to repay— 
due in fifteen years at 6 per cent interest is 41.7c., in 
ten years, 55.8c. A 6 per cent interest rate is exceed- 
ingly conservative for the class of investment repre- 
sented by a loan to China—France is paying 73 and 8 
per cent, Norway 6 and 8, some South American repub- 
lics are paying 7 and 8—and an even lower present 
value would be obtained for the higher rates of interest. 
But taking the estimate made above, it is patent that 
the United States Government would be lending its sil- 
ver at 41.7 or 55.8c. per 0z., which is a drastic discount 
from the dollar price. Hence, if purchases were made 


by the government from the American silver miners at 
$1 per oz., subsequent to the loan to China, the govern- 
ment would stand to lose heavily on the transaction— 
from $50,000,000 to $100,000,000. It has been one of 
the beauties of the working of the Pittman Act that 
the government neither made nor lost on its sales and 
purchases of silver. This fact has enabled it to with- 
stand severe criticism from banking and other interests 
and distinguishes the past and present history of the 
act from what it is likely to be in the event of a 
silver loan to China. 

Another thought that comes to mind is the logic in 
making the loan in silver rather than gold. The Chinese 
are great speculators, and a silver loan in the huge 
amount contemplated would be a strong temptation to 
use the silver for speculative purposes. What is to 
prevent the Chinamen from taking the silver at a price 
which they figure is equivalent to them of, say, 50c. per 
oz. when the loan is made and selling that silver in the 
open market when the price of metal rose above 50c? 
Isn’t gold the better medium for a loan? Other em- 
barrassing questions may also be asked, but enough 
have been indicated here to show the careful considera- 
tion that should be given the proposal before much time 
and money is spent in trying to push such legislation 
through Congress. 

We are glad to see that the silver-mining industry is 
not asleep and is actively considering the measures 
which can be taken to better its condition after the 
Pittman Act purchases have been concluded. Discus- 
sion of a silver loan cannot help but result in acquaint- 
ing silver miners with an improved understanding of 
the forces which affect the price of their product. 


~<a incite 


Engineers as Missionaries of Empire 


PEAKING at the Carnegie Institute of Technology, 
S at Pittsburgh, recently, Mr. L. S. Rowe, the direc- 

tor general of the Pan-American Union, said that 
American engineers in Central and South America had 
done more than had the United States Diplomatic Corps 
toward enlightening the inhabitants as to the American 
spirit and the American standard of living. Such a 
statement implies no reflection on the representatives 
of the government abroad; their opportunities for mis- 
sionary work are small compared with those that come 
to the engineer. 

The Panama Canal is a striking example of American 
waterway engineering that has brought to Central 
America the knowledge that life in the tropics can be 
healthful and fruitful of achievement. Further south, 
in Peru, one can see the effect of American railway 
engineering in the annihilation of the distance, vertical 
as well as horizontal, between the Andes and the coastal 
towns. Still further south, in Chile, the wholesome 
effect is noticeable of American intervention in the daily 
life of the people who work in and around the great 
copper mines, where living conditions as far as practi- 
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cable are now based on the American plan of comfort and 
cleanliness made possible by the skill and ingenuity of 
mining and metallurgical engineers. 

Truly, the engineer is the apostle of a new order 
that brings in its wake the advantages of just govern- 
ment and material comfort. 

sekaieaeaialiamaaiencieitiee 


Maps of Spanish America 


QNHE American Geographical Society (New York) 
announces the beginning of production of a great 
map of Spanish America, to cover the whole region 
from the Rio Grande to Cape Horn, in a hundred sep- 
arate sheets. The project, it is estimated, will be com- 
pleted in seven years—seven fat years, it is to be hoped. 
The scale will be 16 miles to the inch, and most of the 
maps will be printed in colors. 

This news will be most welcome to mining engineers 
and other engineers whose most special field in the next 
few decades will probably be between the Rio Grande 
and Cape Horn. It is not to be expected that these maps 
will be as accurate as those of the United States, for 
much of the area that will be covered has never been 
carefully mapped, and some of it never really mapped 
‘ at all; but in every case all the best data printed and 
contributed from all sources will be compiled; and that 
is the best and indeed the only way to go about it. 
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Toot, Toot, 
Institoot 


UR READERS will recall our philosophical re- 
flections concerning the pushing of publications, 


by the organization of the subscribers into a 
Scientific Society; they will have pointed with pride, 
or viewed with alarm, according to their kind, our dis- 
section of the use of the words Institute and Bureau 
to designate any given kind of human activity. Who 
is there so ignorant that he cannot be a Member of the 
National Geographic Society? Who is there so poor that 
he cannot be a Member of an Institute? Who is there 
so lowly that he cannot be a President of an Institute, 
or at least a Director of a Bureau? None, Brutus, none. 

Intentions are honorable> We surely meant to “in- 
stitute” a wave of reform. But is it not a fact that 
the turning of our daily press into gazettes of crime, 
and the picturing of violence in the movies, has led to 
the greatest carnival of crime we can recall? Thus our 
lectures have simply shown how easy it is to institute 
an institute, and how an institute and a magazine are 
the modern American Siamese twins. With the craze 
for commercialism, it does not distress the average 
citizen to see our institutes turned into sorry expedients 
to secure subscribers and advertising for the affiliated 
magazines. And the old conundrum—which came first, 
the hen or the egg—may be argued indefinitely. 

Comes now Hearst’s International Magazine, a really 
excellent magazine. It has joined the procession by 
incorporating itself into an Institute—The Interna- 
tional Institute of Economics. Would you not like to 
belong? Think how it would look: Reginald. Fenner- 
blasset, M.I.I.E. It’s easy. “Membership in the In- 
stitute is FREE to subscribers to Hearst’s Interna- 
tional Magazine at the regular rate of $3 a year.” Be- 
sides the magazine, you get monthly the “International 
Bulletin and Business Weather Map of the World,” and 
“a personal confidential service by mail.” Your only 
obligations are “suggestions for the expansion of the 
Institute’s work.” 
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Or if your taste runs more to the natural sciences, 
you can, besides being a member of the National Geo- 
graphic Society, become a member of the American 
Nature Association (Washington, D. C.) for $2. For 
this you get Nature Magazine, whose subscription price 
is also, by itself, curiously, “$2 a year, 25 cents a copy.” 
The magazine is edited by Charles Lathrop Pack, who 
is also President of the American Nature Association, 
and also President of the American Tree Association. 
The American Nature Association “stimulates interest 
in Nature,” and “publishes the beautifully illustrated 
NATURE magazine; also books on similar subjects.” 
We have faithfully copied the magazine in large caps, 
the synonym for Deity in lower case—meinself, as 
the Kaiser used to say—und Gott. For $5 you can be 
a “Contributing” member, and you get not only NA- 
TURE but the books “Trees as Good Citizens” and “The 
School Book of Forestry,” both written and published 
by Mr. Pack. Evidently, Mr. Pack is the whole pack, 
and is of and by himself as many presidents as he likes. 
It’s a free country. 

Any citizen who has $10 can write after his name 
as many memberships and fellowships in Institutes and 
learned Societies as is decent. Whether he can spell 
or not is not a drawback in this land of equal oppor- 
tunity. For $20 he may become absolutely immodest. 
Out of this, of course, he would lay out a small sum to 
become a member or an associate member, or a junior 
member, of the American Institute of Mining and Metal- 
lurgical Engineers, and receive in return Mining and 
Metallurgy and become part of its “One hundred per cent 
circulation from the advertising standpoint” which it 
proclaims. 

We keep wondering, ourselves, whether we had bet- 
ter keep on elucidating, or succumb and join the pro- 
cession. We surely have the necessary furniture. So 
we are pondering the launching of the International 
Institute of Mining, membership fee $4 annually; con- 
tributing membership $10, for which you will receive 
additional honors and emoluments to be described later; 
life membership, $100. You would, of course, receive 
the Institute publication, the International Mining 
Journal-Press, published weekly, and you could write 
M.I.I.M. after your name and on your letterheads. As to 
the presidency of this great and much needed institute, 
we have induced Mr. J. E. Spurr to consider it, and we 
know that if he can be brought to accept the honor the 
International Institute would be most successful under 


his guidance. 
oo 


Virtues of Consolidation 


NDOUBTEDLY it is impossible for the chief 
| } executive of a big corporation to keep in per- 

sonal touch with the employees who form the 
small cogs in the organization. It is argued, not with- 
out reason, that morale can be maintained more ad- 
vantageously among a small group of workmen because 
the boss is able to maintain intimate contact with the 
individuals who do the routine work; and that as a 
consequence the small organization is more efficient. 
However, the advantages of large-scale operations are 
many and vital. An unusual number of mergers, large 
and small, has been effected in the mining industry 
during recent months. The specific objects were vari- 
ous, but the ultimate purpose in every case was to 
increase the economic efficiency of operation or to elimi- 
nate waste in industry. Both of these overworked 
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phrases, applied to the mining and metal industries, 
simmer down to mean this: making a pound of copper 
or a box of brass tacks for less money, and thereby, of 
course, permitting a greater profit for the producer. 

In Utah the Chief Consolidated company has taken 
control of half a dozen well-known and still valuable 
mines in the heart of the Tintic district. Among the 
economies to be effected are: (1) development of ore 
in the different properties under a well co-ordinated 
plan; (2) reduction of overhead by centralizing admin- 
istrative and technical control of operations; (3) co- 
ordinating mining operations so as to eliminate the 
use of superfluous workings, shafts, and equipment; (4) 
concentration of the purchasing of supplies and ma- 
chinery so as to obtain better prices. 

The absorption by the Alvarado Mining & Milling Co. 
of three adjacent properties in. Parral, Mexico, together 
with the Parral & Durango railway, is expected to re- 
sult in marked economies. Here the consolidation will 
enable cheaper development, mining, and transportation. 
The A. S. & R. Co., owner of the neighboring Veta 
Grande property, on which is an 800-ton mill, is in- 
volved in this consolidation. An important advantage 
will be the benefit derived from the advice and direc- 
tion of the various consulting engineers on the staff of 
the smelting company. Indeed, one of the assets of large 
organizations is the practicability of retaining out- 
standing specialists of various kinds, that the small 
company can afford only in emergencies or on other 
special occasions. 

A new corporation recently organized in Minnesota 
includes The M. A. Hanna Company, one of the largest 
independent iron-ore producers in the Lake Superior 
region, and twenty smaller companies, including iron 
and coal mining, shipping, and furnace interests. Here, 
again, the purpose is to minimize overhead costs, con- 
centrate energy, and eliminate lost motion between the 
mine and the markets for pig iron. On a smaller scale 
the new company will duplicate the first phases of the 
U. S. Steel Co.’s operations. 

The consolidation of Calumet & Hecla with its sub- 
sidiaries, and the anticipated acquisition by the com- 
pany of a fabricating plant; the merging of Anaconda 
with the American Brass Co., and the purchase of the 
control of the Chile Copper Co., have as their ultimate 
purpose the production of fabricated copper and brass 
at the minimum cost. This is just as evident as is the 
fact that the object of the Chief Consolidated and the 
other companies in Utah was to produce lead-silver ore 
at a lower net cost per ton than they could as separate 
organizations. The difference is largely a question of 
magnitude. 

The question arises, Can consolidation be overdone? 
Can a corporation become too large to be efficient? The 
argument that the directing head should be able to call 
all of the workers by name is not convincing. The 
manager of a mine that produces a thousand tons a 
day cannot be personally acquainted with all of his 
miners, and yet few will contend that a mine of that 
size ig too large a unit to be operated efficiently. If, 
then, it is argued that a thousand-ton mine is all right, 
but that the consolidation of twenty thousand-ton mines 
would be disastrous because the general manager could 
not give them the necessary personal attention, the an- 
swer is that each mine should have a superintendent 
who was competent to run a thousand-ton mine and 
that the general manager should have sense enough to 
let him run it, his function being to establish broad 
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policies, to co-ordinate efforts, and to see that each su- 
perintendent gets the opportunity to avail himself of 
the advantages afforded by the valuable staff organiza- 
tion. If he does not do that he is not the right man 
for superintendent. The same reasoning should apply 
in the case of a company that mined, concentrated, 
smelted, refined, and fabricated, copper—in other words 
one that had expanded “vertically” instead of “laterally.” 

Weare inclined to believe that it is not the variety 
of activities, the multiplicity of units, nor the mere big- 
ness of the corporation that counts; it is the quality 
of the organization—the logical delegation of authority 
and placing of responsibility, and the ability of the 
executives. The Standard Oil Co. is recognized as one 
of the most effectively managed enterprises in the 
world—and everybody knows it is one of the biggest. 
One of the reasons that oil costs the consumer no more 
than it does, and that the dividends to the stockholders 
are as large as they are, is the size of the Standard Oil 
Co. (we admire without loving) and the economies that 
are effected as a direct result of this size. We do not 
advocate the formation of a “Standard Oil” to produce 
and distribute each of the important commodities, but 
we believe that there is much room for advantageous 
consolidation in the mining industry. 

EE 
Fairy Tales of Mining 

| “NXHE FOLLOWING STORY was related to us by 

a genial “barker” as we stood in the temporary 

office of the American Keroleum Corporation, at 
13861 Broadway, the other day. The proper atmos- 
phere was secured by the familiar laboratory retort 
busy distilling the valuable constituents from a crushed 
sample of oil shale, the gas coming from the condenser 
burning with a smoky flame, and the dark-colored oil 
collecting in a suitable receptacle. At the back of the 
office were a dozen or more tables well supplied with 
stock subscription blanks, and plenty of attendants 
waiting to accommodate would-be subscribers. The 
walls were adorned with placards telling what Secretary 
Fall, Dr. Alderson, Dr. McKee and other authorities 
have to say about the end of our present oil resources 
being in sight and the vast possibilities of shale. Well, 
this is how oil shale was discovered: 

One Jimmy Doyle, a roustabout who at odd times 
was a prizefighter of more or less repute, was camping 
out in a mountainous part of Colorado, and at the 
end of a tiresome day built a small fire to heat his eve- 
ning meal. Much to his surprise he found the rocks 
on which the fire was built were even more combustible 
than the wood, and he noted that they seemed to be 
soaked with oil, or, in the words of our lecturer, the 
rocks were full of a chemical known as hydrocarbon. 
Knowing that his discovery must be an important one, 
he went to Denver, and in the saloon of the Brown 
Palace Hotel told some of his friends of his experience, 
and asked their backing. “If you do not believe me, go 
out and see for yourself,” said he. But Jimmy’s friends 
trusted him. “He has never fooled us yet,” said the 
barkeeper as he threw off his white apron. A syndicate 
was then and there formed, and thousands of acres of 
this immensely valuable land were bought up at 1éc. an 
acre. And to this day, visitors to Glenwood Springs, 
Colo., will see at night, a dull glow back up in the 
mountains. It is known as “Jimmy’s lamp,” and is 
caused by the ignited gas coming from far down in 
the bowels of the earth where the shale comes in contact 
with sufficient heat to distill off the volatile portions. 
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Immigration—I 
By T. A. RICKARD 


is engaging the attention of serious men, as it 

should. The subject is treated subjectively. Mr. 
Gompers and the labor-unions want to exclude the Euro- 
pean workmen that would take the job of the American 
laborer. The railroad companies, coal operators, steel 
manufacturers, and other big employers want cheap 
alien labor, too ignorant and too docile to join the unions. 
The average householder complains of the scarcity of 
domestics and the consequently preposterous wages he 
has to pay to incompetent servants. The intelligent 
citizen is afraid that the incoming flood of undesirables 
will undermine American institutions and lower the 
American standard of living. The first fact to be faced 
is the decrease in immigration and next the change in 
its racial character. In 1913 we received 1,197,892 
immigrant aliens and lost 308,190 by emigration; in 
1914 there arrived 1,218,480, while 303,338 departed. 
In the year ending June 30, 1921, only 309,556 aliens 
came and 198,712 went, the net gain therefore being 
only 110,844 as against a gain of 915,142 in 1914. Until 
1896 the majority of the immigrants came from Western 
Europe, that is, from the countries that colonized the 
United States at its beginning. During the period from 
1820 to 1860 not less than 54% of the immigrants came 
from the British Isles and 30% from Germany. The 
proportion of Western Europeans has decreased steadily 
during the last thirty years, whereas the influx from 
southern and eastern Europe has increased, so that 
between 1897 and 1914 the old immigration added only 
2,983,548 to our population, while the new immigration 
brought us 10,057,576. These figures are eloquent. 
Efforts to restrict immigration began in 1917 when a 
law prescribing a test of literacy on aliens over 16 years 
of age was passed, despite President Wilson’s veto. 
This proved ineffective. In May 1921 an Act was 
passed providing that “the number of aliens of any 
nationality who may be admitted under the immigration 
laws to the United States in any fiscal year shall be 
limited to 3 per centum of the number of foreign-born 
persons of such nationality resident in the United 
States, as determined by the census of 1910”. The 
operation of this Immigration Act was extended, by 
joint resolution of the House of Representatives, to 
June 30, 1923, by a vote of 281 to 36, with 112 not 
voting. It is remarkable that so large a number of 
Representatives should have evaded their duty in a 
matter of such importance. The Act of 1921 was an 
emergency measure intended to check the tide of War 
victims, more particularly, it may be assumed, Russian 
and Polish Jews of the baser sort. Many hardships 
resulted, so that in March 1922 the House passed a 
resolution admitting 2400 aliens to whom temporary 
admission had been granted in excess of the 3% quota. 
Other deviations from the strict letter of the law have 
been permitted; nevertheless it is estimated that by 
June of next year the restriction will have had the effect 
of excluding nearly 2,000,000 aliens. The question is 
now before the country whether this policy of restric- 
tion shall be maintained or whether we shall return to 
the practice of free immigration, under which a con- 
tinuous supply of fresh alien labor was made available 
for the industrial development of the United States 


r | NHE restriction of immigration is a subject that 


while concurrently its racial stock underwent degrada- 
tion. The problem is economic and eugenic. 

As to a scarcity of labor there is no doubt. It is 
felt at the mine; it is felt on the farm. The advance of 
20% in the wages of common labor accorded by the 
steel companies recently is a sign of the times. Not 
long ago the question of unemployment threatened to 
be acute; it was a factor in the passage of laws to restrict 
immigration; there was a fear of our country becoming 
burdened with a horde of indigent foreigners. In March 
1922 Mr. Gompers voiced a general opinion when he 
said that “every effective immigrant under present in- 
dustrial conditions must result in throwing out of 
employment a worker now in our country”. During 
1922 the expansion of industry in the United States 
corrected this condition, so that at the close of the year 
the excess supply of labor had been absorbed, and a 
shortage was imminent. In 1921 the number of 
‘laborers’ arriving was only 32,724, while there left 
our shores 100,058 so designated. Complaints came 
from the mines that the building trades were taking 
men from them; the farmers asserted that their hands 
were migrating to the cities. One heard complaints 
against the restriction of immigration; yet it is more 
than likely that the causes of the shortage of labor are 
less easy to discern, such as the fall in the dollar value 
of European money and the rise in steamship rates. 
It is probable that formerly the desire to escape from 
military service brought many to this country; that in- 
ducement has lost its force since conscription was 
adopted by every belligerent country during the recent 
war. The escape from military service, or from per- 
secution, however, has not been the main spur to immi- 
gration; that has been the hope of economic betterment, 
of higher wages and easier ways of living. It is not so 
much the desire to enjoy religious or political liberty 
that has brought the millions within our gates as the 
expectation of being better paid and of obtaining land 
in the great unoccupied areas of this continent. The 
free land of the United States is now all gone; it can no 
longer be used by contractors and steamship agents in 
the way it used to be, as a lure to the landless peasantry 
of various countries in Continental Europe. Apparently 
therefore there exist reasons of a more than temporary 
character for the decline in the great migratory move- 
ment toward the United States. The: suggestion to 
compel aliens to register, and other methods for super- 
vising them, will serve as a further check to their com- 
ing, for the freedom of movement permitted to them in 
this country has been one of the attractive features of 
their life in the United States. If we must face a dwind- 
ling rate of immigration then we must make up our 
minds to use labor less extravagantly, mores especially by 
diminishing the turn-over—the engagement of workmen 
for short periods of time—by which an enormous eco- 
nomic waste is caused. The ‘ten-day’ miner has become 
a by-word of Western industry, and the coal-miner that 
works for an average of only 150 days is an acknowl- 
edged blot on the economic system of the East and 
Middle-West. Hitherto such waste of labor has been 
remedied by immigration. We need to make better use, 
of the labor that we have, and to treat employees so 
that the turn-over will be less. 
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Liquid Oxygen Explosives Abroad 


Alfred James Comments on Extent of 
European Practice—Large Tonnage 
Broken Annually by New Means 


THE EDITOR: 

Sir—The extremely interesting article by Mr. A. D. 
Akin in the Journal-Press of Dec. 2 calls for comment. 
I had decided this year to suppress the publication of 
my usual Christmas Letter: it deals mainly with the 
use by the Real del Monte company of liquid oxygen 
for breaking ore, and I was anxious that the first pub- 
lication on the matter in America should be that of 
Messrs. Calland and Kuryla, to whose shrewdness, en- 
terprise, skill, and tenacity is due the remarkable suc- 
cess at Pachuca described by Mr. Akin in his article 
on the practical manufacture and use of liquid oxygen 
explosive for breaking ore. Messrs. Calland and Kuryla 
deserve the congratulation of their confréres and of 
the industry on their work: they are, so far as we know, 
the only engineers outside of Europe who have been 
able up to the present to introduce with success the 
use of liquid oxygen for breaking ore. 

But it belittles the value of Mr. Akin’s article to scoff 
at the work in Europe and to state that “All prior de- 
velopments may be ignored and this spot in a pocket of 
the Mexican Sierras may be accepted as the birthplace 
of its practical commercial utility.” 

One group of: mines breaks more ore in one day 
exclusively by the use of liquid oxygen than the Real 
del Monte group breaks in a fortnight. It may be 
taken that the annual production of hard ore broken in 
Lorraine alone by liquid oxygen is not less than 10,000,- 
000 tons. 

In his book on “Fliissiger Sauerstoff” Pabst indicated 
in 1917 a consumption of 20,000,000 liters of liquid oxy- 
gen per annum in Germany alone for explosive purposes, 
and gave details of installations of seventy-two plants 
in use at coal mines, fifty-six plants in use at iron 
and other metal mines, and thirty-six plants in potash 
mines. .But the use of liquid oxygen for this purpose 
in Germany has had a setback: the explosive was found 
to produce too long a flame for safety in coal mines. 
With the end of the war and the free availability of 
glycerine and of cheap powder there has been a ten- 
dency to revert to the use of black powder or gelignite 
wherever cartridges of the type described in Mr. Akin’s 
article were employed. But with cartridges made with 
but little carbon content there has been an increased 
gain per man of 1} tons per day. The figures for one 
of the great Lorraine mines show an average output 
per man of 52 tons for 1916-1917, of 8% tons for 
1921-1922, and of over 10 tons from January to Sep- 
tember, 1922. And the fact that the use of liquid 
oxygen is going ahead in spite of the very heavy impost 
imposed by the government is eloquent testimony to the 
advantage that may readily be obtained by the use of 
the process. 





Comparing work here with that at Pachuca I note 
the following variations in practice: 

Pachuca first cools the hole with a little liquid oxy- 
gen. This seems vastly preferable to the practice of 
inserting a cartridge into an uncooled hole and thus 
throwing on it the onus of preparing the hole for the 
reception of the other cartridges. The omission of the 
preliminary cooling appears to impair the effect of the 
last cartridge and even to leave the bottom of the hole 
unexploded. On the other hand, detonators are en- 
tirely dispensed with, nor is a certain proportion of the 
holes reserved for explosion by powder, which is entirely 
unused. Of course, in iron and coal mines holes are 
naturally not so difficult of access as in some of the 
stopes of non-ferrous metal mines. The non-use of 
detonators is of advantage not only in cost but in avoid- 
ing the production of toxic conditions in the atmos- 
phere. The cartridges now preferred produce no ascer- 
tainable amount of CO and much less fume than those 
in use at Pachuca; the difference is quite marked and 
the saving in time of return to work is almost propor- 
tionately as non-carbon cartridges are to soot-plus-de- 
tonators so are the latter to dynamite. 

Mr. Akin is quite in error in ascribing to European 
practice the inability to fire a round of holes. He will 
see this for himself when he realizes that European 
cartridges, as he himself states, are of greater time 
duration than those used at Real del Monte. There is 
thus plenty of time available for as many shots as can 
be desired. Moreover, there is not the slightest diffi- 
culty in blasting under water: indeed with water in 
the holes the necessity for tamping vanishes. 

As for the shattering power of the new explosive, 
investigation shows this to be greater than that of 
dynamite. In the majority of the varieties of cartridge 
produced the tendency has heen to lessen the shattering 
power so. that liquid oxygen can be used to replace not 
only gelignite but black powder and the other explo- 
sives that are used in coal mining and in quarrying 
practice. 

A further advantage of European practice would seem 
to be that the cartridges employed permit of the use 
of liquid oxygen of less high grade than at Pachuca, 
or in other words of what is termed “liquid air” con- 
taining from 65 per cent to 70 per cent of oxygen. 
The production of this is cheaper than that of the 
purer product. 

If, bearing these remarks in mind, we treat as mere 
conjecture Mr. Akin’s journalistic flourishes with refer- 
ence to European practice, it will be found that the in- 
formation which he gives us as to Messrs. Calland and 
Kuryla’s work at Real del Monte is sound, valuable, 
reliable and based on actual results obtained in the 
course of regular working operations during the last 
twelve months. The fact that after trying out the 
explosive for a whole year at the Rosario the manage- 
ment of the company has decided to extend its use to 
the Camelia mine is not without its significance. 

London, England. ALFRED JAMES. 
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Religion and Science 


THE EDITOR: 

Sir—In the editorial and discussions which have 
appeared recently in your columns on religion and 
science, I have looked for some mention of the man 
whose work bulks so large in this field that the work 
of others dwindles almost to nothing when compared 
with it. But no mention of him has been made, and it 
seems in order, therefore, at least to direct the atten- 
tion of those interested to his works. I refer to 
Emanuel Swedenborg, who was doubtless the greatest 
scientist of his day, or of any day. He was a great 
engineer, a mining engineer, a metallurgist and a 
geologist, as well as a great anatomist, astronomer, 
mathematician, and physicist. In one of his books, 
written about 150 years ago, I came across a general 
statement of the manner of ore deposition which is 
correct today, yet he used it merely to illustrate another 
matter. 

The doctrine stated by him that the spiritual world 
is the world of causes, and that all activities are derived 
thence, will be seen to have a profound bearing upon 
much present-day theory, including the theory of 
evolution. 

Swedenborg is difficult reading for most people, and 
especially for the man of mental vanity, which is one 
reason doubtless why he is not better known. The last 
third of his life was devoted to investigations and 
studies in religion and allied subjects, and the works 
which resulted are his most important ones. Beside 
them all others appear to be quite puny and unsatis- 
factory. 

To those who are willing to undertake spiritual 
adventure, and who are willing to act on the conclu- 
sions that they cannot escape, the adventure lies around 


the corner at the library. E. H. NuTTER. 
San Francisco, Calif. 
a 
Credit to Whom It Is Due 


THE EDITOR: 

Sir—In your issue of Dec. 30, 1922, I note that Mr. 
G. Cleveland Taylor gives me credit for the design of 
the self-dumping sinking bucket, described by Mr. A. 
W. Allen in your Dec. 2 issue. I appreciate Mr. Tay- 
lor’s reference, but must disclaim the credit. 

The original design is the work of Mr. R. H. Pascoe; 
at that time superintendent of the Mace mines of the 
Federal Mining & Smelting Co., and Mr. Fred L. Ber- 
gen, then foreman of the Mace mines, and at later times 
superintendent of the Tiger mine and the Morning mine 
belonging to the same company. The drawings Mr. 
Taylor refers to were got out in the engineering de- 
partment of the Federal company under the direction 
of F. Cushing Moore, then chief engineer. 

The arrangement was patented by Messrs. Pascoe, 
Bergen, and W. J. Hall. Mr. Hall was then assistant 
general manager of the Federal company, and is now 
Commissioner of Public Works for the State of Idaho. 
Mr. Pascoe has since been killed in a snowslide and 
Mr. Bergen in a mine accident, so I believe the patent 
now belongs to Mrs. Pascoe, Mrs. Bergen, and Mr. Hall. 

The bucket has been in general use for sinking and 
development work in the Coeur d’Alene and other North- 
west mining districts, and, as stated by Messrs. Taylor 
and Allen, it has been demonstrated to be very fast 
and useful. RusH J. WHITE. 

Wallace, Idaho. 
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Buying Fire Wood by Weight 
THE EDITOR: . 

Sir—At the Divisadero mine, in Salvador, we used 
about 3,000 tons of wood per month for the boilers, and 
I had a series of moisture determinations made to get 
at the value of the wood. The results are given in the 
following table: 


Moisture Test on Wood, Jan. 5, 1914 


Per Cent 
Green Dry of 
Value Size Weight Weight Moisture 
! Carbon Blanco............ 6.50 3in. 1.400 1.090 22 
rig | cee 6.42 2hin. 1.790 1.350 243 
3 Nacasoolo........:......... 6.30 3%in. 2.940 2.170 26 
4 Carbon Negro............. 6.00 2in. 1.750 1.230 293 
> GHUMBOINLG... 06 5..5.2...... MO Bima. 1.790 1.260 293 
6 Guanac Blaneo............ Je | oe 2.310 1.570 32 
7 COBDPBONS. ec 5.58 3in. 2.820 1.850 34} 
PRONE. oo cklon ka ck 5.45 2in 890 570 36 
ee eee 5.27 2in 1.050 650 38 
ee ee 5.09 3in 2.180 1.300 403 
Se eee 5.06 3in 2.020 1.200 403 
SRM 605 5)5 6 vais acca doce 5.00 24in 1.940 1.140 414 
We oo. 5 sn. cv bee nee 4.97. 2kin 1.300 760 413 
14 HojaBlanca.............. 4.97 2}in 1.980 1.160 414 
Se sk. 2 Sooo ct Seas 4.92 2in 1.090 630 423 
16 Tuina...... 4.89 2in 1.130 650 423 
17 Almendro 4.87 3kin 3.240 1.820 423 
16 Wet Ron. «2s... . ee 4.78 3in 2.150 1.210 433 
19 Cabodehacha............ 4.55 2in 880 470 464 
MB soo ho awre iain 4.55 3in 1.880 1.010 463 
21 Madre de Cacao........... 4.51 3in 1.810 960 47 
DENN sek a OSS oouse ews 4.47 2in 1.120 590 473 
23 Come Gulebes...... 65.050 4.47 2in 1.050 520 473 
ee ee eee 4.04 2in 1.240 690 554 
DP EMME i. OSs Sa din Slo eles 3.74 2in. 1.000 440 56 


The above were dried for twelve days at 195 deg. F. 
Value is based on Carbon Negro at $6 and is in Salvador 
pesos per ton. Exchange about 2.20. 

The woods tabulated are all hard and represent prac- 
tically all of the useful hard woods in the southern part 
of Salvador. Nearly all would take a high polish and are 
extremely hard. It is almost impossible to drive a nail 
in them without boring a hole, when dry; nevertheless, 
some of the very hardest of them contain the highest 
percentage of moisture. Most of these woods, after 
exposure to the atmosphere for three or four months in 
a hot climate, will come down to about 25 per cent 
moisture on the average. These determinations were 
made upon green wood as was being delivered by carts 
to the Divisadero mill, and none of them had been cut 
over a week and most of them not over three or four 
days. Auger drillings were taken right through to the 
center, the logs varying from 6 to 12 or 14 in. in diam- 
eter. Most of the wood probably would average about 
8 in. The purchasing value was based upon carbon 
blanco, which is a hard, white wood, and one would never 
judge from looking at the sample that carbon blanco 
would contain 20 per cent less moisture than roble, for 
instance. Roble is white oak. Number 15, mora, is 
known as fustic dyewood, a very hard wood that one 
would never think would contain 423 per cent moisture. 
These woods are more or less common to the hot coun- 
tries, Central America and the southern coast of Mexico. 
These samples were grown at an elevation of about 900 
ft. and about 50 miles from the coast in Salvador. 

To place a value of six and a half pesos per ton on 
carbon blanco and then make a valuation of the wood 
according to the moisture contained in it is not quite 
correct for steam purposes, because of the fact that the 
amount of wood which is required to evaporate the 
moisture is ignored. For instance, Kent on p. 804 under 
“Wood as Fuel,” says that each 10 per cent of moisture 
in wood will detract about 12 per cent of its value as 
fuel, so a wood that contained about 55 per cent of 
moisture would not be proportionately as valuable as a 
wood that contained only 22 per cent moisture. Accord- 
ing to this statement, carbon blanco, which contains 
22 per cent moisture, would lose about 25 per cent of its 
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value, while No. 25, nance, containing 56 per cent, would 
lose 67.2 per cent. 

Of course, the obvious thing in buying wood is to try 
to buy it as dry as possible, but we found that as 
between buying wood by the cord and buying it by 
weight, there was a fairer value found between the 
buyer and the seller to buy by weight, so all our wood 
was bought by the ton, and we graded all the woods 
we bought into four classes and the price was arranged 
accordingly. As we used about 20,000 tons of wood 
per year at our San Sebastian mine and about 30,000 
tons per year at the Divisadero mine, the purchase of 
wood and keeping an open wood market was important. 
We found it was better not to contract for the wood. 
That is to say, it was better to buy wood*from everybody 
and to start as many individuals as possible in the wood 
business than to buy from contractors, because in that 
way the individual got the full benefit of the price of 
the wood and there were about 1,000 carts in the busi- 
ness of hauling and selling wood. It was impossible 
for the cutters to cut the wood and let it dry and haul 
it later, for which we would have been able to pay them 
a better price, because the various cartmen would steal 
one another’s wood. We therefore had to buy prac- 
tically green wood in order to get any. Also, they soon 
learned that the longer the wood lay in the woods, the 
less it weighed and the more they had to cut. Before 
we adopted the system of buying the wood by weight, as 
you would sugar or any other valuable substance, they 
used to leave all the trunks and heavy pieces of wood 
that had any value in the woods and skin the trees 
and bring in only the limbs, which they could pile into 
cords and make a big pile which had little fuel value 
to it, but as soon as we commenced to buy by weight, 
that altered everything, and they were then anxious to 
load the biggest and heaviest pieces. We adopted this 
system also in Copala, Mexico, where we paid at the 
start about 5.50 pesos and now pay up to 7.50 pesos 
per ton. 

Originally, when we started buying wood in Salvador, 
we contracted for it cut in the woods. That meant send- 
ing out an inspector and a man to measure it. Then 
we had to buy the wood tracts and pay the owner for 
the wood. That meant we had to make roads and had to 
contract for the wood to be hauled; then it had to be 
piled to get a measurement of it when it arrived. We 
had to employ men to cord it, as the owners would try to 
cord it in such a manner as to get the best of the com- 
pany. This required a great deal of supervision. By 
buying the wood by weight at the mine, all outside 
supervision was eliminated, and as a cart came in over 
one scale and went out over another one, the driver 
received a ticket and went immediately to the office and 
cashed it. This meant that a load of wood was cash the 
minute it was delivered, so they began to look upon wood 
as money and whenever they wanted money, they 
thought in terms of wood. 

Before I bought Divisadero, in about 1900, the officers 
of the English company which had been operating it 
before, considered that wood was exhausted in the 
country and the only way they would be able to obtain 
wood to run their ten-stamp mill would be to put in a 
railway to go into the woods. We ran Divisadero for 
about seventeen years, and probably our average pur- 
chases of wood amounted to 20,000 to 25,000 tons per 
annum and the wood was hauled from an average 
distance of about ten miles. 

As a rule, wood is purchased by the cord, but we found 
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in Mexico, Salvador, and Nicaragua that local conditions 
made it cheaper for us to buy by the ton, and buying 
as we did by the ton, it became necessary for us to know 
what a ton of wood meant in terms of fuel value. For 
that reason, these moisture determinations were made in 
order to make the prices. I thought possibly these tests 
might be of interest to the readers who might be located 
as I was and had to meet the same difficulties that 
I had to meet. CHARLES BUTTERS. 
Oakland, Calif. 


_—_—_—_ 
Prospectors and Prospecting 
THE EDITOR: 

Sir—I wish to congratulate J. H. Farrell on his timely 
topic entitled “Prospectors and Prospecting,” which 
appeared in the issue of Dec. 23, p. 1107. This state- 
ment, “If mines are to be found to take the places of 
those which are being exhausted, they will be found by 
a combination of prospecting and development of pros- 
pects,” tells the mining fraternity the system by which 
the majority of the future producing mines that will be 
discovered will be put on a producing basis as mines. 

This county, Latah County (Idaho), has produced, as 
near as I can find out, about $4,000,000 in placer gold. 
Naturally, a person would look forward to development 
of quartz claims from the story of hidden riches that 
have been exposed by the placers of yesterday. What’s 
the trouble? Every one says that the hills here have 
been prospected thoroughly; that is, those that do not 
know anything about prospecting or mining. But truly 
they are wrong, for 99 per cent of all the prospecting in 
Latah County has been for placer gold. Too much work 
and trouble to find a quartz lode. Why? An account of 
the overburden, which varies from 2 ft. to 30 ft. 

The mineral wealth of this particular county has not 
even been scratched yet, because we lack the quality of 
prospectors here who will give their time and intel- 
ligence to locate valuable minerals deposits. If the pros- 
pector has financial assistance and will give his time and 
prospects in the hills here, he and his backers will be 
ably rewarded. 

It is the shovel and pick and the single jack that will 
make our future producing mines, and not office calcula- 
tions. Nature has left in most cases the float and blos- 
som that will lead the prospector and his secondary need, 
capital, to riches, and when the two can get together 
more mines will be in the producing stage than the 
average man ever dreamt of. 

“The combination of prospecting and the development 
of prospects,” is the key which is going to unlock the 
hidden wealth in Old Mother Earth now and in the 
future. FRANK J. PETERSON. 

Potlach, Idaho. 





The Supply of Nitrate 


THE EDITOR: 

Sir—I have read with a great deal of interest the 
editorial entitled “Domestic and Foreign Supply of Ni- 
trate” in your Nov. 25 issue. One fact which you neglect 
1o emphasize and which I consider important in support- 
ing your conclusions is that nitrate nitrogen and am- 
monia nitrogen are interchangeable to only a limited 
extent in agriculture. By present methods synthetic 
nitrate nitrogen can be produced only in localities 
where very cheap water power is available, as is the 
case in Norway. CHARLES H. MACDOWELL. 

Chicago. 
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Metallurgists of Note 
RUDOLF GAHL 


it was a recurrence of constitutional trouble in 1904 

that sent Rudolf Gahl to the mountains of Colorado, 
necessitating a choice of professional occupation that 
led to the acquisition, by the mining industry, of a 
technician who after- 
ward took a prominent 
place among those re- 
sponsible for recent 
progress in the metal- 
lurgy of copper. Rudolf 
Gahl was born in Ger- 
many in 1875. He 
“studied physics, chem- 
istry, and mathematics 
at the universities of 
Berlin and Goettingen, 
receiving the degree of 
Ph.D. from the latter 
institution in 1899. 
After graduation he 
became. electrochemist 
for the German 
company that developed 
the electric-storage bat- 
tery. Dr. Gahl is frank 
in admitting that Amer- 
ican ideals attracted 
him at an early age. 
The United States ap- 
peared as a land of free- 
dom, where military 
coercion was unknown 
and where one’s mode of 
living was a matter of 
personal selection, free 
from the bias of hered- 
itary caste; so he came 
here in 1903. A year 
was spent with the Elec- 
tric Storage Battery Co., 
of Philadelphia, as elec- 
trochemist. Then came the breakdown in health, sug- 
gesting an outdoor life in Colorado, first on Lookout 
Mountain, and later at Idaho Springs, where mining 
operations formed an attraction that supplemented the 
benefits obtained from climatic conditions. When health 
was regained, a decision was necessary in regard to 
future choice of professional occupation. Academic 
application and success in chemistry suggested the 
utilization of the knowledge in storage, so Dr. Gahl 
purchased the good-will and effects of an assay office 
in Denver from H. C. Parmelee, the present editor of 
Chemical & Metallurgical Engineering. This venture, 
although unprofitable, brought him in contact with a 
number of mining enterprises and led to his employ- 
ment as assayer to the Detroit Copper Co., of Arizona. 
Not lacking initiative, Dr. Gahl applied for permission 
to carry out research in the mill, which was granted. 
A thorough investigation followed. The major losses 
were found to be in the slime, which at that time was 
being treated on vanners. Details of this research 


[= AN ILL WIND that brings good to no one; 
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RUDOLF GAHL : 


were included in a report written by Dr. Gahl and given 
by Dr. James Douglas, the president of the company, 
to the Institute, and published in Vol. 40 of the 
Transactions. Tests in the plant of the Moctezuma 
Copper Co., in which the slime losses were even more 
pronounced, led to the 
experimentation with 
flotation. The process, 
however, was not then 
carried to its logical 
conclusion, previous ex- 
periments with the 
Elmore process having 
given negative results. 
Although it seemed 
feasible then, and was 
proved later, that the re- 
covery of sulphide cop- 
per could be raised to a 
satisfactory percentage, 
there remained a consid- 
able loss in those con- 
centrating plants that 
dealt with partly 
oxidized ores. For the 
recovery of the addi- 
tional proportion Dr. 
Gahl developed and 
tested on a_ working 
scale a method of coun- 
tercurrent leaching that 
was described in Vol. 25 
of the Transactions of 
the American Electro- 
chemical Society. Dr. 
Gahl’s important work 
as metallurgist for the 
Inspiration Consolidated 
Copper Co. during its 
early development and 


PIT first years of operation 


—between 1914 and 
1918—has received wide publicity in the technical press 
and formed the basis of a paper in the Transactions of 
the Institute. The flotation machine he designed at 
that time has found its way into many of the large mod- 
ern copper-concentrating plants, a fact that provides 
further evidence of his ability. 

In April, 1918, Dr. Gahl took up consulting practice. 
During the last two years he has been at Cerro de 
Pasco, Peru, developing a process for the treatment of 
compléx, low-grade silver ores. The results of this 
research indicate that an economic extraction of the 
silver may be anticipated by heating the ore, preferably 
in an SO, atmosphere, then treating it with sulphuric 
acid, followed by cyanidation. His successful though 
comparatively short career in metallurgy indicates the 
value of an appreciation of fundamentals rather than 
a college proficiency in a specialized branch of tech- 
nology. Dr. Gahl is a member of the A.I.M.E., the 
American Chemical Society, and the American Electro- 
chemical Society. He lives in Berkeley, California. 
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Copper Queen’s Sacramento shaft and copper water precipitating plant (center). 


Mining Camps of North America 


Test mill at right 


The Bisbee Mining District: Past, Present, and Future 


Discovery and Development History — Operating Companies 
and Existing Conditions — Production Statistics — Possibilities 
of Future Expansion— Opportunities for New Enterprises 


BY MorRIS JESUP ELSING 


Consulting Mining Engineer and Chairman of Mining Committee, 
Bisbee Chamber of Commerce 


HE HISTORY of the growth and expansion of 

most mining districts is an interesting subject. 

Most of the great copper camps of the Southwest 
have started with the exploration and development of 
one large mine. In many cases the original mine has 
attained its size and importance by the consolidation 
of numerous small properties which were only mod- 
erately profitable, or which were even unprofitable, 
when operated independently. 

Judging from the growth and expansion of the South- 
west copper mines, certain conclusions can be drawn. 
First, the development of each large mine has been 
followed by the development of at least one other im- 
portant independent property. Second, in general, the 
number of independent developments following the first 
great mine depends largely upon the general geological 
characters of the orebodies. It has proved to be the 
fact that the greatest number of successful independent 
mine developments have taken place where the geology 
is complicated and the orebodies are high grade but 
generally small. This is natural enough. An under- 
taking which is small as regards area of property might 
easily be disastrous when developing a low-grade con- 
centrating ore, but with the same area, in a district of 
small high-grade ore deposits, an undertaking would 
have a far greater chance of proving successful. Eco- 


nomic laws usually control the amount of independent 
development carried on in any mining district. A large 
part of the money expended in the Southwest for the 
exploration of new mines is being spent in already 
established mining camps. Some mining districts offer 
greater possibilities for the discovery of new mines 
than others. 

In the Bisbee or Warren mining district little or no 
attempt has been made for many years to explore for 
new orebodies and new mines, although the operating 
companies have made continuous and steady expansion. 
The object of this article is to give a brief history of 
the district and also to discuss the possibilities of its 
future expansion. 

The Bisbee mining district is situated in the Mule 
Mountains, in the south-central part of Cochise County, 
in the southeastern corner of Arizona. The district con- 
tains approximately 222 square miles and has a popula- 
tion of 16,000. Bisbee is an up-to-date city, with fine 
schools, churches, and a beautiful residential suburb, 
which is about two miles south of the business district. 
It is on a branch line of the El Paso & Southwestern 
R.R., eight miles north of Bisbee Junction, which is on 
the main line. Transcontinental trains of the Rock 
Island system pass through Bisbee Junction daily. The 
elevation of Bisbee is approximately 5,000 ft. 
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In round numbers, the Bisbee district, from 1880 
to 1921, inclusive, produced the following: 


2,800,000,000 Ib. copper, gross value......... $470,000,000 
25,000,000 oz. of silver, value............... 17,000,000 
580800 ox. of gold, walte: 6.5.2... ceccccess 11,000,000 


Some lead and manganese. 
Gross value of all metals produced to end of 
1921 


500,000,000 
150,000,000 


GEOLOGY OF DISTRICT 


It is not within the province of this article to discuss 
the detailed geology of the Bisbee mining district. The 
main geological conditions are here described, indi- 
cating the bearing that they have on a _ possible 
expansion of the district. For complete geological 
information. the accompanying bibliography of the dis- 
trict should be consulted. 


Ore Area Developed, Acres 
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247,000,000-lb. copper produced or 
1,140,000-lb. per acre 
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1,072,000,000-Ib. copper 
produced or 1,300,000:lb 
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1,381,000,000-Ib. copper 
produced or 1,137,000-Ib. 
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Curve showing expansion of ore area in Bisbee district, 
in ten-year periods 


The oldest rock formation of the district is a pre- 
Cambrian schist, locally known as Pinal schist. Upon 
this schist lies quartzite, which is in turn followed 
by a series of limestone deposits. The ages of these 
sedimentary deposits vary from Cambrian to Cretace- 
ous. The following table shows the name, age, and 
thickness of these rocks: 


Geological Data, Bisbee District 


System Formation Thickness, Ft. 
Oe Cintura formation............ 1,800+ 
Cretaceous............... Mural limestone.............. 650 
RIPRERORIMIB 5 og cco S550 ceo Morita formation............. 1,800 to 2,000+ 
RONNIE sia oo 5ysis'se- 6.0% Glance conglomerate.......... 25 to 500 
Carboniferous. ....... Naco limestone............... 3,000+ 
Carboniferous. ..... abrosa limestone........... 700 
LS Sa eee Martin limestone............. 340 
See Abrigo limestone.............. 770 
CS aeeaorre Bolsa quartzite............... 430 
Pre-Cambrian............. eI I acre. oS ok as seweaee sn aass 


There is also granite porphyry intruded into Carbonif- 
erous and older rocks, and granite intrusive in schist. 

The best short and concise description of the geology 
of the district has been made by P. D. Wilson. It is 
as follows: 

“The ore deposits of the Bisbee district, made famous by 
the Copper Queen, Calumet & Arizona, and Shattuck mines, 
occur in a great thickness of limestone of Paleozoic age, 
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intruded in pre-Cretaceous times by a large mass of granite 
porphyry. Dikes and reticulating fingers of the molten rock 
were forced into the invaded sedimentaries far from the 
intrusive center. It is to the hot solutions from the same 
magmatic reservoir as the porphyry, which followed closely 
upon the intrusion, that the mineralization of the district is 
attributed. These mineralizing solutions, rendered power- 
ful by their high temperature and great pressure, pene- 
trated to remote distances from the central source the 
porphyry stock, following the most available lines of weak- 
ness, now a porphyry limestone contact, now a fault or 
fracture zone, now even a more soluble, or, for some other 
reason, more favorable limestone bed. When proper relative 
conditions of temperature and pressure obtained the solu- 
tions deposited their mineral loads, replacing either the 
more favorable beds or steep crushed fracture zones with 
copper and iron sulphide minerals and silica. Even a por- 
tion of the intrusive porphyry mass itself, exposed by erosion 
as Sacramento Hill, was sufficiently impregnated with cop- 
per minerals to make a low-grade concentrating ore. Sub- 
sequent erosion and oxidation changed the original sulphide 
minerals in those orebodies nearer the surface, to the 
oxidized or enriched forms. 

“The fracture zones, which have formed important loci 
of mineralization, are those which trend a few degrees east 
or west or north, and are either vertical or have a steep 
dip either east or west. 

“Solutions have followed such zones far heyond the lim- 
its of the known penetration of the porphyry, depositing 
their mineral contents in the steep crushed zones and along 
the more receptive beds, the orebodies sometimes extending 
for long distances from the fractures themselves. Those 
horizons which the extensive development work in the dis- 
trict has proven to be most favorable, are the lower 300 
ft. of the Escabrosa, or Lower Carboniferous, limestone, 
the upper 100 ft. of the Martin, or Devonian, limestone, 
and the beds in the neighborhood of the Capping quartzite, 
a thin layer separating the Martin from the Abrigo or 
Cambrian limestone. In the outlying portions of the area, 
those more remote from the Sacramento Hill porphyry 
stock, the lower beds appear to be somewhat more likely 
ore horizons. 

“The orebodies of the district are most highly concen- 
trated in a halo surrounding Sacramento Hill, occurring 
with decreasing frequency as the distance from this intru- 
sive center increases. Valuable deposits have been found 
over 7,000 ft. away from the Sacramento stock. Only 
desultory prospecting has been done in ground further from 
the center than this.” 

- As a general rule, the outcrops and surface showings 
in this district are not striking. In the whole district 
there were only two ore outcrops, one near the old 
Copper Queen incline and the other at the White Tail 
Deer mine. The first mentioned was the starting point 
from which this great district was opened. Although 
lacking in copper, there are many surface indications 
of ore. The most important evidences of ore deposits 
are surface showings of silica, iron, and manganese. 
Either one, two, or all of the above are found in the 
outcrops of the shallow ore deposits. Of these different 
kinds of surface outcrops the most common is a rusty 
stained quartz. Sometimes this quartz is honeycombed, 
sometimes very dense and fine grained. 

The following is quoted from the Ransome report 
regarding form and dimensions of the orebodies: 


“The horizontal dimensions of these orebodies are usually 
much greater than the vertical. They are rudely tabular 
or lenticular in form and lie generally parallel to the bedding 
of the inclosing limestones. Definite walls are exceptional.” 


Mr. Ransome has the following to say regarding the 
porphyry: 

“The presence of porphyry dikes and sills in the lime- 
stone, while by no means a necessary condition to the for- 
mation of orebodies, is yet favorable to their occurrence. 
The function of these minor porphyry intrusions with ref- 
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erence to ore deposition appears to have been similar to 
that of fissures in influencing the movements of mineral- 
bearing solutions in their circulation through the limestones. 
That there is a genetic connection between the porphyry 
mass of Sacramento Hill and the deposition of ore is 
certain.” 

The Copper Queen claim was first located in 1877, 
by Hugh Jones, who soon abandoned it. A year later 
it was relocated by George Warren, George Allen, and 
George Atkinson. In the early part of 1880, Martin, 
Ballard, and Reilly acquired it and opened up a large 
body of high-grade copper ore on the surface. They 
formed the Copper Queen Mining Co. and erected a cop- 
per furnace, which was blown in on Aug. 20, 1880. Dr. 
James Douglas, who represented the Phelps Dodge 
company, was in the district at this time. He was 
greatly impressed with the possibilities of the Copper 
Queen claim, and therefore bought the adjoining 
Atlanta claim and several additional claims. He formed 
the Atlanta Mining Co. and started prospecting in 1881. 

The original orebody of the Copper Queen company 
occurred as a cylindrical pipe surrounded by unaltered 
limestone. It was 60 ft. long by 60 ft. wide and extended 
on a 30-deg. incline to a depth of 400 ft. It was 
exhausted in 1884 after it had yielded 34,536,000 Ib. of 
copper. From 1880 to 1884 the company paid $1,350,- 
000 in dividends. 

At the same time that operations were being carried 
on by the Copper Queen Mining Co., the Neptune com- 
pany was developing a group of claims to the southeast 
of the Copper Queen claim. This company failed and 
suspended operations in 1882. 


HIGH-GRADE ORE DISCOVERED IN 1884 


The beginning of the year 1884 was a gloomy time 
for the Warren mining district. Its fate for the time 
being was soon to be decided. The Copper Queen had 
but three monthg’ ore in sight, and the Atlanta Mining 
Co. had expended practically all of its money. Each 
company was doing its final piece of prospecting, 
preparatory to abandoning its property, when, almost 
simultaneously, they encountered a new high-grade 
orebody which extended from one property into the 
other. 

The two companies decided to avoid litigation, and 
their properties were consolidated under the name of 
the Copper Queen Consolidated Mining Co., of which 
the Phelps Dodge Corporation gained the control. 
Later the claims of the Neptune company, the Holbrook 
and Cave company, the Silver Bear company and numer- 
ous other claims and companies were added. 

The years 1885, 1886, and 1887 were years of inten- 
sive development. The smelting works were rebuilt 
and enlarged. The payment of dividends was suspended 
during this period; but the increase in the price of cop- 
per made it possible to resume dividends in 1888. These 
have been paid continuously since that time. For 
twenty year’s the growth of the district continued. 

The ore-bearing formations were found to have 
greater and greater extent. During this time the Cop- 
per Queen was supreme in the district, but in 1898 
a mining boom was started. Certain Duluth, Pitts- 
burgh, and Calumet interests entered the district and 
formed several development companies. The discovery 
of ore by one of these development companies was the 
beginning of a great and rapid expansion of mining 
activities. 

In this connection, Dr. Douglas has said in one of 
his publications on the Copper Queen mines: 
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“Mining property was still cheap, and had the faith and 
hope of the Copper Queen administration been as strong as 
they should have been, the whole of the limestone area 
within sight could have been secured for a trifle. But the 
welfare and development of the district at large would not 
have progressed as rapidly under a single management as 
they have under multiple ownership.” 

Prior to 1900, the production of the Copper Queen 
had grown to such an extent that the smelter that had 
been built in Bisbee had become entirely inadequate. 
The company owned its 37-mile railway from Fair- 
banks to Bisbee. At about this time, legislation was 
enacted making it illegal for an industrial enterprise 
to own and operate a public railroad. The Copper 
Queen, therefore, sold its railroad to the El Paso & 
Southwestern R.R. Co. This railroad extended its line 
to the junction of the Nacozari railroad, on the Mexican 
border. Later on, the line was continued to El Paso. 
About this time the Copper Queen decided to build 
a new smelter, which was constructed at Douglas. It 
was completed and blown in in 1904. 

In the latter part of 1908, the Phelps Dodge inter- 
ests, which owned and controlled the Copper Queen and 
other mines in the Southwest, decided to combine all of 
these properties under one management. Accordingly, 
Phelps Dodge & Co. was incorporated for $50,000,000, 
divided into 500,000 shares with a par value of $100 
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Total production = 2,795,000,000 pounds 
175 Total value = eT 000 dollars 


AN 
4 tt ttt LA 
pt tt | iv | lk 






125 
AY, Uy 
£ f < 
0 
2 = -~ Production 
= nds 
= in pow, 
50 
Bloc in 
dollars... 
25 


Ho 


1880 1885 1890 1895 1900 1905 va eo 1920 
Years 


Curve showing copper production of Bisbee district and 
its value, 1880 to 1921 


per share. Later on, there was another reorganization 
whereby Phelps Dodge & Co. became the Phelps Dodge 
Corporation. The official name of the Copper Queen 
is now the “Phelps Dodge Corporation, Copper Queen 
Branch.” 


COPPER QUEEN ACQUIRES WARREN REALTY & 
DEVELOPMENT Co. 


An important event in the late history of the Copper 
Queen was its acquisition of the Warren Realty & De- 
velopment Co. The faith and hope of the Copper Queen 
administration was sufficiently great to lead the man- 
agement, in 1917, to purchase this company for a little 
more than $2,000,000. This purchase added a large and 
extremely valuable area, though yet undeveloped, to 
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Copper Queen holdings in the Bisbee district. At the 
present time, the company owns 358 patented mining 
claims and one unpatented claim, comprising a total of 
4,811 acres. 

One of the most important mining developments of 
recent years is the opening up of 30,000,000 tons of 
concentrating ore under Sacramento Hill. The grade 
of this ore is 1.48 per cent copper. At present, a 4,000- 
ton concentrator is about completed, and as soon as 
the copper market warrants an increase in production, 
the Copper Queen will become an important producer 
of copper concentrates, in addition to its high-grade 
direct-smelting ores. 

During all of its long life, the company has done 
much for the interest and benefit of its employees and 
for the community. Two important branches of its 
organization are its Safety-First Department and the 
Employees’ Benefit Association. The latter provides in- 
surance, at the lowest possible rates. The company has 
done much to help to build a bigger and better com- 
munity. It provided for the erection of a fine public 
library, and some of its larger shareholders have built 
a Y. M. C. A. clubhouse, a Y. W. C. A. building and a 
church. 

During the first twenty years of mining in this dis- 
trict, the Copper Queen Consolidated Mining Co. had 
no competitors, but in 1899, certain Duluth, Pittsburgh, 
and Calumet interests entered the district, acquired 
ground and organized several development companies. 
The most important of these was the Lake Superior 
& Western. This company, immediately after its or- 
ganization sent several men into the district to look 
it over, and, if advisable, to acquire ground. Among 
them was Captain James Hoatson, an old Calumet and 
Butte miner. After much study of surface and under- 
ground conditions, he decided that the most promising 
piece of ground was that owned by Martin Costello. 
After long negotiations with Costello, he finally got an 
option on eleven claims, including the “Irish Mag,” the 
final purchase price being $500,000. 


“TRISH MAG” A HEAVY PRODUCER 


Hoatson experienced much difficulty in raising the 
funds needed for development, but through the united 
efforts of himself, Charles Briggs, president of the Lake 
Superior & Western Co.; Gordon R. Campbell, its attor- 
ney; T. F. Cole, and George Tener, the Congdon and 
d’Autremont steel people and others were interested in 
the undertaking. 

- A shaft was sunk on the Irish Mag claim, and a drift 
on the 750-ft. level encountered high-grade ore in Feb- 
ruary, 1901. A short time after the discovery of ore, 
the Calumet & Arizona Mining Co. was formed to take 
over the stock of the Lake Superior & Western De- 
velopment Co. 

Next to the finding of ore in the Irish Mag claim, the 
most important event in the history of the Calumet & 
Arizona was the decision regarding the apex rights. 
The then recent ruling of Judge Field in the Eureka 
and Richmond case gave the Copper Queen pretty strong 
grounds in which to claim the Irish Mag orebodies by 
the right of apex. To avoid bitter litigation and enor- 
mous expense, an arrangement was made between the 
two companies to recognize vertical side lines. From 
then on, the most cordial and friendly relations have 
existed between the two companies. 

The expansion of the district continued. In 1903, 
the Calumet & Arizona began the erection of a smelter 
at Douglas. In 1904, the Junction, Pittsburgh & 
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Duluth, and the Lake Superior & Pittsburgh Develop- 
ment companies struck ore. In 1907, these three com- 
panies and the Calumet & Pittsburgh Development Co. 
were consolidated under one management, which was 
known as the Superior & Pittsburgh Copper Co. In 
1911, the Calumet & Arizona, the parent company of 
the above-mentioned development companies, absorbed 
the Superior & Pittsburgh. More recently the com- 
pany acquired the American-Saginaw, for which Calu- 
met & Arizona stock valued at $1,100,000 was issued. 

The Calumet & Arizona has had a steady and con- 
tinuous growth. It started production with only eleven 
claims. In 1902, it had an area of 160 acres. By 
consolidation and purchase the company owns at the 
present time 171 claims, comprising 2,031 acres. 

Dividends amounting to $47,000,000 have been paid. 
Of this amount, the Irish Mag claim alone has paid 
more than $15,000,000 from its area of less than twenty 
acres. The stock is widely held, there being nearly 8,000 
shareholders in 1921. With its large undeveloped area, 
the company has an exceedingly bright future, not only 
from its Bisbee property but also from its investments 
in other mining districts. 


SHATTUCK ARIZONA’S DIVIDENDS $7,500,000 To 
DATE—DENN ARIZONA 


The discovery of ore in the Irish Mag claim stimu- 
lated prospecting to such an extent that L. C. Shattuck, 
who owned a number of claims west of the Copper 
Queen holdings, was able to interest St. Paul capital in 
their development. Among those he interested were 
Thomas Bardon and L. W. Hill. The Shattuck Arizona 
Copper Co. was formed in March, 1904, a shaft sunk 
900 ft., and ore encountered in 1905. The first divi- 
dend was paid in 1910, and dividends were continued 
without interruption until 1921, excepting for the year 
1912. Total dividends amount to more than $7,500,000. 
The company’s holdings consist of 109 acres. In round 
numbers, dividends have amounted to $70,000 per acre 
of ground owned. 

The Denn Arizona Copper Co. was organized in 1905, 
to work the holdings of L. C. Shattuck and his asso- 
ciates. The claims of the company lie to the east of 
the Junction mine of the Calumet & Arizona. Develop- 
ment work thus far has proved that the orebodies occur 
at considerable depth. The main shaft is 1,800 ft. 
deep, and an orebody of considerable size has been 
opened up on the 1,700-ft. level. Although the mine has 
produced 9,000,000 lb. of copper, it is still in the de- 
velopment stage. The shaft is one of the deepest in the 
district, and the problem of pumping has been a difficult 
one. Indications underground seem to point to the con- 
clusion that the Denn Arizona will develop large addi- 
tional tonnages of ore, which will put it into the ranks 
of the Bisbee paying mines. The property consists of 
thirteen claims, with an area of 183 acres. 


WOLVERINE & ARIZONA CONSERVATIVE 


The property of the Wolverine & Arizona Mining Co. 
lies to the west of the Shattuck and the Copper Queen. 
The company is controlled by Calumet, Michigan, inter- 
ests, who commenced work in the Bisbee mining district 
in 1903. At times, when the price of copper warrants, 
a small production is maintained. The management is 
quite conservative and has continued a limited cam- 
paign of development for some years. A small tonnage 
is always kept in sight. The company owns nine claims, 
with an area of 152 acres. Dividends amounting to a 


_ little over $70,000 have been paid. 










182 





Bisbee Mining District’s Copper Production and Value 














1880 to 1921 
Copper, 

Pounds Value 
1,710,078 $361,455 
4,732,695 861,350 
9,478,996 1,810,488 
9,209,352 1,519,543 
9,404,879 1,220,250 
6,663,782 719,688 
3,797,256 421,495 
5,707,728 787,666 
12,031,614 2,021,311 
12,152,910 1,640,643 
13,120,934 2,046,866 
13,022,957 1,666,938 
12,916,416 1,498,304 
13,795,618 1,489,927 
12,968,372 1,231,995 
15.741.732 1,684,365 
23,298,150 2,516,200 
23,999,873 2,879,985 
23,749,390 4,184,924 
36,901,684 6,310,188 
34,382,309 5,707,463 
39,781,333 6,643,483 
am 37,930,045 4,399,885 
ie 62,801,825 8,352,642 
o 90,346,205 11,564,314 
1905. ...... 107,927,761 16,836,730 
RN Be eee er teak dacs Penis 129,163,126 24,799,320 
BONY Ro ico ha craw heh tet 109,332,148 21,866,429 
BOR eke At ee ert an hat hrs ect 126,409,212 16,686,015 
OR otter a es een oe ae enact art 139,336,773 17,979,443 
RON Sess cca thee eat an eee ont 140,235,296 17,809,882 
BUMS Foe een chery ht odie wey cee en erat ot 128,767,150 15,967,126 
OND te ena, Ren oct Wa ees ee 138,703,193 22,408,620 
Nc tek ba Ot bie Scot a, (mie 155,233,942 23,595,556 
PU hence tg Mth bocce Auris ten 142,564,736 19,378,804 
PN en hangs Pee Nar en Oe 161,488,925 27,776,095 
EEA OTST NEE SE EGO Ce 190,412,263 42,271,522 
PEI ae hh Shoe ee Se a ae es 166,211,375 45,314,281 
I ne ee a he kee mes Ramt ikara ta 159,494,332 39,235,605 
BONO sce SON ie ran a he cp hate cite 117,084,847 21,894,836 
RR nn tone SN are in (Ok a be Sica 117,269,661 20,404,921 
RN ee iy en enh ods eG ae 33,064,320 4,133,040 
MRNA oe oon cit ie cee 2,802,345, 173 $471,894,593 
Value of silver and gold, 1902 to 1921, inclusive....... 28,906,769 
Total value copper, silver, and gold...................... $500,801, 362 


Gold and Silver Production of Bisbee District (a) 


Total Value 


Gold and 
Year Oz. Silver Value Gold, Value Silver 
Ounces 

i, SE Se 318,436 $95,106 6,748 $134,960 $230,066 
1903. 354,650 187,944 6,202 124,040 312,004 
1904. . 538.129 306,733 7,638 152,760 459,493 
I ics Cees 600,411 360,246 9,597 191,940 552,186 
pe ce eS SEs, 681,243 449,620 17,020 340,400 790,020 
1907... 556,261 351,569 11,149 222,980 574,549 
1908... 827,379 430,237 17,510 350,200 780,437 
1909... 963,226 491,245 18,233 364,660 855,905 
1910. . 980,207 519,509 25,419 508,380 1,027,889 
Sit... 1,687,039 894,130 35,160 703,200 1,597,330 
12... 1,641,773 985,063 40,684 813,680 1,798,743 
1993... 1,706,639 1,006,917 33,232 664,640 1,671,557 
1914... 1,766,856 954,102 37,184 743,680 1,697,782 
1915.. 2,175,702 1,087,851 49,212 984,240 2,072,091 
1916... 2,735,066 1,777,792 61,583 1,231,660 3,009,452 
937... 1,930,758 1,563,913 49,781 995,620 2,559,533 
1918... 1,721,625 1,652,760 50,301 1,006,020 2,658,780 
1919... 1,711,086 1,899,298 41,653 833,060 2,732,358 
Rc cnSidss os ots 1,859,766 1,859,766 46,828 936,420 2,796,186 
SORA Scotch as 697,724 432,588 14,892 297,820 730,408 

Totals....... 25,318,436 $17,306,409 580,018 $11,600,360 $28,906,769 


(a) No figures are available for a comparatively small amount of gold and silver 
ecorded by electrolytic refining, prior to 1902. 


Production of District, by Companies 


Copper, Silver, Gold, 
Pounds Ounces Ounces 
re 1,779, 384,780 13,294,292 249,164 
Calumet & Arizona............. 879,499,159 9,607,845 302,180 
a Se eee 110,918,225 2,275,186 26,920 
DPOMPARUIOIR, oo io.5 6 s5 ic esc ceeces 8,991,189 21,537 516 
RES oro cs Sin eicaw ie cutneee 8,474,321 38,683 913 
oS rere 5,980,000 PPP 6 eas ces 
Miscellaneous................... 9,097,499 50,000 325 
WERE 5S oo. Soci oJ Fd ado. SUA 2,802, 345,173 25,318,436 580,018 

Lead Ore—Manganese Ore 

Manganese, 

Lead, Pounds Tons Pounds 
bo Sa eee 56,956,657 7,713 5,826,856 
SRNL I PUM ooo os aces: Atewcrca Bela 9,518 7,614,400 
IN eS Sh tg oi slot ocd 24,444,549 x 80, 000 
ee Suh cap eee seek. take aemeee 12,860 10,030,800 
NNN fos J in sc shstenee ha aden meet 500 "400,000 








MRS oo ssn pak can ka aS ees 30,691 23,952,056 
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In recent years, leasing operations have played an 
important part in extending the ore limits of the Bisbee 
district. There have been many successful leases, both 
in practically worked-out mines, but most important in 
undeveloped claims on the outside edges of the known 
ore zones. The most important of these latter are the 
Higgins, Boras, and Night Hawk leases. 

The Higgins lease was started on the property of the 
Higgins mine, which is northwest of the first holdings 
of the Copper Queen. This mine was developed for 
several years, extending from 1902 to 1906, without suc- 
cess. In March, 1914, leasing operations were initiated, 
and the first ore was struck in July. Shipping opera- 
tions were discontinued, owing to the slump in the price 
of copper at the outbreak of the war. Shipping of ore 
was begun in March, 1915, and continued until the latter 
part of 1916. This lease was followed by other leases, 
which struck ore of higher grade and became very 
profitable undertakings. After leasing operations were 
discontinued, the company resumed operations and de- 
veloped some fair-sized orebodies of excellent grade. 
The mine is reported to contain a considerable amount 
of ore running about 8 per cent in copper. It has re- 
cently been optioned to the Phelps Dodge Corporation. 

The Boras Lease was started in February, 1917, on 
the Boras claim, which is in the Don Luis section of the 
district. Work was started near some large siliceous 
croppings in the limestone. Nothing of importance was 
discovered until December, 1919, when a high-grade 
orebody was opened up below the 400-ft. level. In 1920, 
more than 2,000,000 Ib. of copper and 20,000 oz. of silver 
were produced. The lease has a considerable tonnage 
of high-grade ore blocked out, with three years yet to 
run. In 1920, the lease paid back to its owners $60,000 
and with a fair price for copper it will pay several times 
this amount. 

The Night Hawk lease was started in 1917, on the 
Night Hawk claim, in the Don Luis section of this 
district. Several orebodies similar to the ore in the 
Boras claim has been opened up. The ore occurs as in 
the Boras lease, on general north-south fractures which 
are associated with a large siliceous surface cropping. 
This leasing company has spent over $100,000 in de- 
velopment. Ore blocked out and probable ore indicate 
that it is going to be a successful undertaking. 

The metal production of the district by years and by 
companies is given in the accompanying tables. Two 
tables are also given which show the acreage of pro- 
ducing companies and the average monthly payroll in 
normal times. 


Acreage of Producing Companies — 





No. Mining Claims Acreage 

CNN AMM 570165 IS 5,015 Sraarsid rei nag die rae 359 4,811. 000 
Cammiiok Ot AGIBOG..... . 6 ccc ssc aes me 171 2,031 . 000 
SES SE ots epee ers a eer eee ae 8 109. 063 
I ogi Sars al Horan n Siw ara 13 183.25f 
Wolverine & Arizona.../...............45-. 9 152.500 
PME. Cictcr, Goce pee Sera d eat Ae) Bete 10 180.000 

NR a. 55 iow RS SIR ces oe a eal 570 7,466. 814 


Average Monthly Payroll in Normal Times 


Average Number Average Monthly 


Men Employed Payroll 
ee OE EEE 1,800 $220,000 
Calumet & Arizona.... . 1,400 160,000 
Shattuck... Sho eee Ie ke Mee an 500 55,000 
Denn-Arizona. . Deb Pa eee 150 25,000 
Wolverine & Arizona. . ier a a 30 4,000 
0 EER i ee ieee ana 50 6,00C 
ee Csi ck. os aes 95-49 30 3,000 
Night Hawk Leasing Co.............. 30 3,000 

Bat et Rh gg Pes ga mea ae $476,000 
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The Bisbee mining district has been producing copper 
for more than forty years. During all this time there 
probably has never been more than three or four years 
of ore blocked out in sight for future mining. The 
reasons for this are that it has not been found economi- 
cal to open up very much ore ahead of stoping opera- 
tions. In many places the ground is heavy, and under- 
ground workings have constantly to be repaired. In 
recent years it has been found that an average of one 
foot of development is done for every ten to twelve tons 
of ore. It is evident from this fact that any attempt 
to open up more than three or four years of ore would 
involve the expenditure of large sums of money tied up 
in drifts and raises, many of which would need constant 
repair. 
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was produced. In the third, 1,072,000,000 lb., and in 
the last, 1,381,000,000 Ib. 

The copper produced in the first decade was mined 
from sixty-four acres of ground. During the second 
decade the ore area was increased by 144 acres. In 
other words, after twenty years of mining all the ore in 
this district was produced from 208 acres, which is 
equivalent to ten and one-half mining claims. During 
the third decade, the productive area of this district was. 
increased by 672 acres. In the last decade 360 acres of 
ore-producing ground was added to the productive area. 
of the district. The productive area today is 1,240 
acres, equivalent to sixty-two full-sized mining claims. 

In round numbers the ore area of the district has 
produced 2,200,000 lb. of copper per acre. The gross 





Junction shaft and plant of Calumet & Arizona Mining Co. 


At the present time, the Copper Queen has 30,000,000 
tons of concentrating ore blocked out running 1.48 per 
cent copper. The capacity of the mill is 4,000 tons per 
day. This gives an indicated life of nearly twenty 
years in this one orebody alone. In general, it is safe 
to state that the mines of this district have never in 
their entire history had more ore blocked out than at 
present. 

Both the Copper Queen and the Calumet & Arizona 
have large unexplored areas which, upon development, 
will undoubtedly be found to contain high-grade ore- 
bodies. It is imposible to predict the life of this district 
in terms of years, but is conservative to say that the 
district has not yet reached its middle life. 


ORE AREA HAS PRODUCED 2,200,000 LB. COPPER 
PreR ACRE 


Dividing the life of this district into four periods, 
starting with 1880 to 1891 inclusive, we find that in the 
first period 101,000,000 Ib. of copper was produced. In 
the second, from 1892-1901 inclusive, 247,000,000 Ib. 





value of the metals so far produced is $400,000 per acre. 

The Calumet & Arizona has produced 433,000 lb. of 
copper per acre of ground owned in the district, and the 
Copper Queen 370,000 lb. of copper per acre. 

Very little outside prospecting and development work 
has been done in this district. In 1905 and 1906, a few 
independent companies carried on or started a limited’ 
campaign of work. This was cut short by the depres- 
sion which affected the copper industry in 1907. Prac--. 
tically no new outside work has been done since this 
time. None of the work done prior to 1907 was extended 
sufficiently to warrant definite conclusions. Among the 
small operating companies, the most important were the: 
Glance Mining Co., the Bisbee West, the Houghton De- 
velopment, and the Bisbee Extension. The last two are 
situated ten miles north of Bisbee. The work per- 
formed by any of these companies was insignificant 
when compared with that required to prospect an area 
properly in this district. It has been taken for granted 
that all of the territory with any possibility of produc- 
ing copper has been acquired by the companies already 
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operating, and practically no attempt in recent years 
has been made to do any outside development work. 

There are in this district more than 600 patented 
‘mining claims and 400 unpatented claims, comprising 
nearly 20,000 acres, which are owned by others than the 
producing companies. Most of this ground is held in 
groups of claims comprising 150 acres or more. The 
general prospecting conditions are favorable. Transpor- 
tation is no great item, and the labor market is satisfac- 
tory. It is of great advantage to be situated near a city of 
the size of Bisbee. Many areas warranting development 
are so located that they do not require excessively deep 
shafts. 

As already shown, there has been a steady increase 
in the productive area of this camp. The all-important 
question is, have the limits of the productive zone been 
reached? In other words, is there a chance for further 
expansion beyond the limits of the property already 
held by the operating companies? 

In the study of this question, consideration should be 
given to the following factors: 

1. A repetition of the ore-bearing limestone. 

2. Outcrops as evidence of mineralization. 

3. Faults and fault zones. 

4. Distance from igneous intrusions. 

In developing a new section of this district, these 
factors must be clearly kept in mind. There is no 
question that on the outside edges of the district the 
orebodies will prove to be more scattered, but wherever 
surface showings are exposed development is most cer- 
tainly worth undertaking. It must be clearly under- 
stood that the development of a copper mine is a big 
undertaking in the Bisbee district. To demonstrate the 
value of a small group, favorably located as to depth of 
the generally accepted ore-bearing limestone forma- 
tions, would require the expenditure of from $50,000 to 
$100,000 in underground development. Any attempt to 
finance a development campaign with less than this 
amount would unquestionably meet with failure. There 
are properties in the district that have the favorable 
evidences of mineralization, and they can be reasonably 
acquired. These properties, if intelligently explored, 
have most excellent chances of opening up orebodies 
which should pay back many times the original invest- 
ment. 

The limits of Bisbee orebodies have not been reached. 
The companies already operating have merely sur- 
rounded these orebodies by the purchase of undeveloped 
ground. In the course of time, development of the 
ground will be carried out beyond this zone and new 
mines will be added to the Bisbee mining district. 
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Progress of the Flotation Process in Africa 


Gratifying success continues to attend the introduc- 
tion of the flotation process to the mines of Africa, 
says the South African Mining and Engineering Jour- 
nal. After exhaustive tests on the Modder Deep, a 
flotation plant has been ordered to treat current sands. 
This plant will be in operation early in 1923. At the 
Sheba the flotation plant is now running with success, 
and at Messina the plant is working satisfactorily. A 
flotation plant is also in course of erection by the Na- 
maqua Copper Co. 
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The Marketing of Salt 


Producing Centers Scattered Over the United States—Transportation Charges an 
Important Factor—Large and Varied Demand Exists for This Useful Material— 
Various Grades Recognized—Foreign Article Competes Along Atlantic Seaboard 


By W. C. PHALEN 


Geologist, The Solvay Process Co., Syracuse, N. Y. 


ANY PHASES 
of the salt busi- 
ness are inherent 


in and peculiar to it alone. 
These arise from the 
rather wide distribution 
of the raw material, its 
cheapness, and the fact 
that it is in universal 
use not only in one form 
but sometimes in many 
physical forms. Every- 
body is familiar with salt, 
personally and directly, 
and this is perhaps not 
true of most other min- 
erals or metals. 

_ Salt is mined in part 
as is the bulk of other 
minerals; but by far the 
greatest part of it is pro- 
duced unlike any other mineral substance. By virtue of 
its purity and ready solubility, it is dissolved in water 
underground; more or less completely saturated brine 
is pumped to the surface, and the succeeding steps lead- 
ing to the production of a finished marketable material 
may be considered a metallurgical process of refinement, 
or a chemical process, but less appropriately a manu- 
facturing one, though it is commonly referred to as 
such. 

In the production of rock salt, the process is strictly 
that of ordinary mining and milling. In the prepara- 
tion of brine salt, the extraction underground may be 
considered a type of mining. This type, moreover, is 
the most efficient mining process in the world, for, done 
properly, there are no pillars, floor, roof, hanging or 
foot wall or anything else minable left in the ground. 
It is 100 per cent efficient, assuming that conditions are 
so regulated that the water is given a chance to reach 
the salt. 


MANY USES IN DIFFERENT INDUSTRIES 





W. C. Phalen 


Salt is used chiefly for culinary purposes and in meat 
packing, fish curing, dairying, baking and other food 
industries to keep products from decaying and to give 
them a flavor. It is used extensively in refrigeration, 
especially when the latter is carried on on a small scale. 
It was formerly used in the chlorination of gold, but I do 
not know whether it is now so used. It is also used to 
form a glaze on pottery, in enameling and pipe works, 
in the textile industries, for salting cattle, in curing 
hides, making pickles, and clearing oleomargarine. The 
finer grades are used in the textile trade to make elec- 
trolytic bleach and in dyeing. The tanning trade takes 
a coarse to medium coarse and also some fine salt. In 
water softening, the coarser grades are used. When 


fine salt is used for this purpose, mechanical agitation 
is necessary. In the fish business, coarse and medium 
grades are.used, and in making ice cream, coarse 
and rock salt. Railroads use salt to keep switches open 
in winter. Solutions of brine are also used in fire pails 
and barrels in cold weather; but calcium chloride is 
also to be recommended for the latter purpose. 

In the form of brine, salt is used directly or indirectly 
in the chemical industries, chiefly in the preparation of 
soda ash, caustic soda, and in various other chemicals 
containing a sodium base. Some of the latter produced 
in the United States are the metal sodium itself, the 
acetate, benzoate, bicarbonate, bichromate, sulphite, bi- 
sulphite, chlorate, perchlorate, citrate, tartrate, bitar- 
trate, cyanide, peroxide, ferrocyanide, fluoride, fluosili- 
cate, nitrate, phosphate, silicate, sulphide, thiosulphate, 
and other chemicals. 

By far the most important of the above-named chemi- 
cal industries is the alkali industry, which includes the 
manufacture of all grades and densities of soda ash, 
all grades of solid and ground caustic soda, the pure 
and commercial grades of bicarbonate of soda, the pure 
sesquicarbonate of soda, all grades of modified sodas, all 
of the so-called neutral sodas, and all grades of causti- 
cised ash. 

When we consider in turn the size of the alkali in- 
dustry and its ramifications in the basic industries, and 
our everyday life, we get some comprehension of the 
indirect importance of salt in daily economy. In fact, 
the value of the chemicals produced from salt greatly 
exceeds the value of the salt production itself. Some 
figures bearing on quantity of production and value of 
sodium salts exclusive of salt itself are given in the 
following table :* 


Production and Value of Salt, 1917, 1918, 1919, and 1920 


1917 1918 1918 1920 


2,535,000 2,599,000 2,032,000 2,366,000 


Quantity (short tons). . , . 
‘al ...e-..- $103,629,000 $107,018,000 $84,991,000 $98,773,000 


WE sé dacacs 

The way in which the most important substances 
derived from salt enter into trade cannot be detailed 
here, because no one person knows these details; but 
the illustration of the “Alkali Tree” shows in its “Soda 
Branches” how extensive these uses are. I desire to 
acknowledge the loan of the illustration by The Solvay 
Process Company, of Syracuse, New York. 


SALT OF COMMON OCCURRENCE 


Salt is widely distributed and occurs in many places 
in beds of sufficient size to constitute true rock masses. 
It is also found in solution, as in salt springs and in 
the water of the ocean and of inland salt lakes or seas, 
like Great Salt Lake, Utah. Deposits of rock salt that 
are interstratified with rocks of various geological hori- 





1Some sodium compounds may possibly be included which are 
not derived originally from salt, but it seems safe to say that the 
aggregate value of the salts so derived must be close to $100,000,- 
000 annually. 
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zons have been formed by the gradual evaporation of 
sea water cut off from the main ocean. The salt water 
of inland salt lakes or seas like Great Salt Lake has 
been concentrated by evaporation through lack of an 
outlet. The mineral matter of such inclosed bodies of 
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the water and partly on their solubility; and the regu- 
lation of such quantities is a prime factor in the purity 
of the product prepared for marketing. 


Rock salt is of such universal occurrence that a list 


of the localities where it is found would include almost 
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Solvay Process Company 


“Alkali Tree,” showing many uses of salt 


salt water in general crystallizes out in the order 


in 





which the solution becomes saturated with the various 
salts, which is exactly analogous to what takes place 
in the production of evaporated salt. This order de- 
pends partly on the relative quantities of the salts in 


every country on the globe. In the United States ex- 
tensive and valuable deposits are found in central and 
western New York, in the Pittsburgh district, Pennsyl- 
vania, where, however, the salt is buried so deeply as 
to be non-commercial; in Ohio, Michigan, Virginia, 
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Kansas, Louisiana, Texas, Oklahoma, Nevada, Utah, 
Arizona, New Mexico, California, Idaho, Wyoming, and 
perhaps in other states. Salt springs and wells abound 
in the neighborhood of the deposits, and these as well 
as the waters of salt lakes and the ocean are used as 
sources of the commercial product in the United States. 
In the different states mentioned the industry has 
grown up and expanded generally according to the 
size of the market in and near the respective locations. 

The mode of occurrence and geography of distribu- 
tion of salt have an important effect on the economics 
of marketing. In the case of a low-priced commodity 
like salt, sales territory is limited largely by freight 
rates, and hence prices must be kept down to the lowest 
point. There is an area around each production center 
outside of which freights are so great that competition 
from other centers of occurrence and production be- 
comes at first a limiting and then a deciding factor. 
This, of course, is why the production of salt has be- 
come so widespread in United States. Every area 
of occurrence has its own groups of plants or mines. 
This condition in turn has led to strenuous competition 
and it is a case of the survival of the fittest carried to 
the limit. 


DISTRIBUTION IN THE UNITED STATES COMPARED WITH 
THAT IN EUROPE 


Although rock salt, the main dependence of the salt 
industry, is widely scattered over the United States, it 
is lacking over extensive areas. It is not present, for 
example, in the New England States, where the con- 
sumption is great. This enables foreign salt to compete 
successfully along the coast, more especially in the fish- 
ing industry. With the exception of a deposit of rock 
salt in southwestern Virginia, which forms the basis of 
an alkali industry, no rock salt is known to occur 
south of the Ohio River and east of the Mississippi 
River. In the Mississippi Valley north of Louisiana is 
a vast area where there is no rock salt and no salt in- 
dustry. In the great Northwest but little is known, and 
there is none in Washington and Oregon. 
careful geologic study and exploration would reveal its 
occurrence in some of this territory. It follows, there- 
fore, that the salt industry is, comparatively speaking, 
bunched, and the centers of it are as follows: 

Central and western New York State. 
Northeastern Ohio. 

Detroit and vicinity, Michigan. 

Saginaw Valley, Michigan. 

The Ludington-Manistee district, Michigan. 

. The small brine salt business near Pomeroy, Ohio, 
and Charleston, W. Va. 

7. Hutchinson, Kan., and vicinity. 

8. Great Salt Lake, Utah. 

9. Along San Francisco Bay, near Long Beach and on 
San Diego Bay, California. 

10. Southern Louisiana. 

Smaller plants and producing centers are scattered 
through Oklahoma, Texas, New Mexico, Utah, and 
Nevada, but they scarcely effect the markets of the 
largest centers indicated above. 

For a large country like this, therefore, centers of 
production are comparatively widely scattered, and the 
important factors, in this situation are: (1) lack of 
material in places; (2) lack of important market in 
others; (3) both factors combined in still others. 

Europe has an advantage over us in this respect, as 
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salt is more generally distributed, as are also the chem- 
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ical and other industries based on it. It is found, for 
example, in Spain, France (including Alsace), Germany, 
Austria, Poland, Czechoslovakia, England, the Nether- 
lands, and Russia. In many places it is or has been a 
government monopoly. It can be mined and brought to 
our Atlantic sea shore as ballast, thus cutting into our 
domestic market. 


THE CHIEF MARKETING POINTS NEAR 
MANUFACTURING CENTERS 


The chief marketing points are the large industrial 
centers, where those industries given under the list of 
uses are situated. The bulk, therefore, is used in the 
large cities of the country, and these uses have a very 
specific bearing as the chief marketing centers—mean- 
ing by this the selling or consuming points. For ex- 
ample, large quantities of salt are consumed in the 
textile industry in the New England States and in 
Philadelphia; in the tanning industry. in New England, 
Newark, N. J., Philadelphia, the central tanning dis- 
trict which includes Illinois, Michigan, and Wisconsin, 
especially the Chicago and Milwaukee districts; also the 
Johnstown and Gloversville district, New York. Large 
quantities of salt are used in making acid dyes for the 
silk business at Paterson, N. J., and ‘in the textile, 
tanning, and soap industries in Cincinnati, Ohio, and 
vicinity. In such coast cities as Gloucester and Boston, 
Mass., large tonnages are used in curing fish. It is 
evident that this list could be expanded indefinitely. 


FACTORS GOVERNING ESTABLISHMENT OF | 
PRODUCTION CENTERS * 


In the location of salt-producing plants, a plentiful 
supply of raw material is, of course, the first essential, 
and the production of fully saturated brine is also im- 
portant. For such a cheap commodity, a good market 
close at hand is important but not necessarily essential. 
Other limiting factors are water for plant and cooling 
purposes, several competing railroads, and water trans- 
portation if possible; cheap fuel and a plentiful 
supply of common labor. The production of byproducts 
such as bromine and calcium chloride does not appear 
so essential in this country. 

Very few of our producing districts have a combina- 
tion of all these advantages, but here and there certain 
districts have a combination of outstanding advantages. 
In the Saginaw-Bay City, Michigan, district, especially 
in the earlier days, the refuse from the lumber industry 
afforded a fuel, costing nothing and which in fact took 
care of the waste from the sawmills, which was a 
serious problem, solved by the production of salt. From 
the natural brine in this district there are produced 
bromine and calcium chloride in addition to salt. It 
was these factors which made possible such cheap pro- 
duction that the western market for New York salt was 
almost completely cut off. 

The situation on the Ohio River near Pomeroy, Ohio, 
and Mason, W. Va., is similar to that in the Saginaw Val- 
ley. Here coal mines are on or close to the salt property, 
and the slack would become an expensive nuisance if it 
could not be used in some useful way. Here, also, is 
cheap water transportation on the Ohio River. In this 
district bromine and calcium chloride are manufactured. 
On the Kanawha River, West Virginia, the situation is 
similar to that on the Ohio River, but natural gas is 
used as a fuel. 

The salt industry on the Ohio and Kanawha rivers 
also has a natural market of great area. The industry 
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in Saginaw Valley and on the Ohio and Kanawha rivers 
is, however, based on a supply of rather weak natural 
brine and never could have survived without the out- 
standing advantages already mentioned. Though the 
industries based on this natural brine have survived 
over a long period of years, individual plants based on 
it have been generally, but more particularly in the 
south, on a small scale. It would be a precarious 
proposition for any chemical plant involving large 
capitalization to bank on such a supply, without careful 
study of the geological conditions and history involved 
in the accumulation of such raw material. 


YEARLY CONSUMPTION LARGE 


The marketed production of salt in the United States, 
according to figures of the U. S. Geological Survey, is as 
follows: 


United States Salt Production and Value, 1916-1921 

















Short Tons Value——— 
‘ Acreage 

Evapor- Rock Salt per 

Year ated’ In ?i'‘ne (Mined) Total Total Ton 
1916... 2,454,836 2,539,717 1,368,353 6,362,906 $13,645,947 $2.14 
1917... 2,482,564 2,890,588 1,605,025 6,978,177 « 19,940, 442 2.86 
1918... 2,724,203 2,830,600 1,683,941 7,238,744]. 26,940,361 aide 
1919.. 2,392,290 2,850,639 1,639,973 6,882,902 é 27,074,694 3.93 
5920... 2,409,924 2,819,916 1,610,189 6,840,029 29, 894,075 4.37 
1921... 1,931,243 1, 577,335 1,472,576 4,981,154 24'557,966 4.93 


Salt Produced and Marketed in the United States in 1921 
Classified by,Method of Production (U. S. Geological Survey) 








Value——— 

Short Tons Total Average 

Evaporated in 
Open pans OF @PAiNers....... 22. sceccseece 693,174 $7,153,007 $10.32 
WR ORUR bins Sie bias < 60 6c cans oS his ce 916,145 7,390,064 8.07 
Solar process. Soles 224,333 = 1,197,653 5.34 
Pressed blocks from evaporated bate hai ek 97,591 1,106,239 11.34 
Mh ea cea Mi saa Sawai sient .... 1,452,428 6,524,679 4.49 
Pressed blocks from rock salt..............6.. 20,148 169,244 8.40 
Salt in brine, sold or used assuch.............. 1,577,335 1,017,080 .64 
PeRDES occas hs hehe nca eee hee bes 4,981,154 24,557,966 $4.93 


The values are of bulk salt at the point of production. 
The falling off in quantity in 1921 is easily understood, 
but for the other years the production appears quite 
normal, whereas the value, in keeping with other com- 
modities, has considerably more. than doubled. 

By evaporated salt is meant that produced in single- 
and multiple-effect evaporating vacuum pans, in 
grainers, and in open pans. All the so-called brine 
salt never appears as such, but is converted directly 
into alkali. 

The leading place in the industry is occupied generally 
by Michigan, but in 1921 New York forged into first 
place. Ohio, Kansas, and Louisiana come next in the 
order named. The number of plants in the United 
States varies from 90 to slightly more than 100, but 
many of these are insignificant in size and production. 

When I made an intensive study of the salt industry 
some years ago it was found that plant capacity greatly 
exceeded demand and estimates of excess capacity 
ranged from 20 per cent to 50 per cent at different 
plants, and the presumption is fairly strong that this 
condition still exists. Since this was written, a state- 
ment from the census indicates that the combined out- 
put of all establishments in the United States in 1921 
was approximately 66 per cent of the maximum capacity, 
based upon a demand requiring full running time. 

It cannot be said of the salt industry as a whole that 
there is a maximum or minimum demand depending 
upon season of the year. In certain phases of salt con- 
sumption there is a seasonal demand, for example in 
the manufacture of ice cream and possibly in certain 
departments of the refrigeration industry; but as a 
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general rule the industries which consume the bulk of 
the salt produced do so uniformly from month to month 
throughout the year, changing only with the more 
fundamental ups and downs of the business and financial 
world, and conditions in the labor market. The figures 
in the table bring out this fact very well. 


FIVE CHIEF GRADES OF SALT 


The different kinds of salt are: vacuum pan, grainer, 
open pan, solar, and rock salt, depending on the method 
of production or origin. These different types of salt 
may be used for the same purposes, but obviously cer- 
tain types are better adapted for a specific purpose than 
are others. Vacuum pan salt, by virtue of its fineness 
and purity, is particularly suitable for table and dairy 
purposes. It is better known in the trade as granu- 
lated. To render certain grades of table or fine dairy 
salt moisture proof, and to make them run as freely as 
possible, a small amount, usually not more than 1 per 
cent, of some non-hygroscopic substance like magnesium 
or calcium carbonate is used to coat the grains. The 
product is the familiar “Shaker,” or free-running salt. 

The salt produced according to the other methods 
mentioned may be graded and sold in the two most com- 
mon sizes known as common fine (C.F.) and common 
coarse (C.C.). Undried salt, whether made in vacuum 
pan or grainer, is usually termed common fine, and salt 
produced by these two methods when dried and sifted 
is classed as dairy salt. Some manufacturers make a 
special quality and get a higher price, but they are the 
exceptions, and here we are dealing with the rule. Im- 
portant factors entering into sales are color and mois- 
ture content. Moist salt may contain 4 to 5 per cent 
moisture. The four common grades in the eastern 
market are No. 1 common fine (C.F.), medium coarse 
(C.C.), coarse, and rock. 

In New York, rock salt is produced in four market 
sizes, in addition to the large lumps direct from the 
mine. These, beginning with the coarsest, are known as 
No. 2, 4 to 4 in.; No. 1, $ to 4 in.; C.C., 2% to 4 in. and 
C.F., under 7 of an inch. The C.C. and C.F. salt pro- 
duced by the different methods generally corresponds 
in size. 

Identical grades of salt are produced at all the mines 
in Kansas and are given the same names in different 
parts of the state. The principal grades are numbered 
1, 2, 3, 4, 7, C.F. (common fine), packers’ fine, and lump 
salt. Grade No. 2, of which most is sold, is composed 
of grains 4 in. to } in. in diameter and is extensively 
used for making brines in packing houses and for salt- 
ing hides. Grade No. 1 consists of grains about the 
size of grains of wheat. This salt is also used for salt- 
ing hides, in manufacturing caustic soda, in making 
brines and freezing mixtures, and in soap making. 
Grade No. 3 is coarse, the grains being more than 
4 in. in diameter. This salt is used in refrigerator cars 
and in other refrigerators. Grade No. 4 is about as fine 
as coarse evaporated salt, and it is used by stockmen, 
soap makers, and glass manufacturers and also in 
chlorination furnaces. Grade C.F. contains all grades 
from No. 1 to the coarsest, and it is used for about the 
same purposes as No. 1. Packers’ fine is the finest 
grade made. It can be used for domestic purposes and 
it is used extensively in packing beef and pork. Lump 
salt is obtainable at all the mines. It is gray and firm. 
It is sold for salting livestock. 

In Louisiana, grades No. 1, 2, and 3 are used for 


January 27, 1923 


refrigerating, curing hides, curing fish, making pickles, 
and glazing in enameling and pipe works. The “C” 
(coarse) and “F” (fine) grades are used for dry-salting 
meats and clearing oleomargarine, and in chemical 
processes. The “A” grade is a special one finer than No. 
1 and coarser than “C.” The “D” grade is also a special 
one, consisting of powdered salt from the grinding of 
the many crushed grades in the mills, and it is used for 
any purpose where rapid solution is desired. 

During the last ten or twelve years pressed blocks of 
salt have come into the market as a substitute for the 
large lumps of rock salt formerly used in field and 
stable, for salting cattle. The blocks are made in 
hydraulic presses and dispose of the refined salt spilled 
around the machines in the evaporating and packing 
departments. Often they contain a small admixture of 
sulphur, which is supposed by some to give them 
medicinal value. 


PURITY OF PRODUCT 


Pure salt contains by weight 39.34 per cent sodium 
and 60.66 per cent chlorine. Expression of the purity of 
salines by radicles .instead of by salts is the more ac- 
curate, though the latter is the custom in commerical 
analyses. Therefore, analyses of typical rock salt which 
is mined and which is also the source from which brine 
and evaporated salt are made in the United States are 
expressed in radicles below: 


Analyses of Rock Salt 
Radicles in Percentage of Material Soluble in Water 
1 2 3 4 5 6 7 8 9 10 


Bees essence 0.2 Trace Trace Trace Trace Trace 0.1 Trace Trace Trace 
|. ee 36.0 38.9 38.0 39.0 38.8 38.4 38.6 38.3 38.3 39.1 
MOR ds Seas 1.96 0.2 1.0 Trace Trace 0.8 0.4 0.8 0.4 Trace 
ee. ae 0.1 Trace 0.1 Trace 0.3 0.1 
Cl Sapo 59.94 59.6 59.7 59.3 59.8 60.0 60.0 60.0 60.2 59.9 
SO, eee ee Py ee es ee ee 

99.73 100.0 100.0 99.0 99.9 100.0 100.0 0 99.9 99.8 100.0 


Nos. 1-2-3-4, Livingston County, N. Y. 
No. 5, near Detroit, ich. 

Nos. 6-7, Kanopolis, i 

Nos. 8-9, Lyons, Kan. 

No. 10, Louisiana. This is salt of exceptional purity. 


The above analyses indicate the purity of our com- 
mercial rock salt. The brine derived from them should 
be of similar grade and, therefore, the evaporated salt. 
Care has to be exercised in the evaporation process, 
however, and the day of “rule of thumb” methods has 
long since passed. The demands of the bakery, table, 
and diary salt trades are such that even small quantities 
of calcium sulphate and the chlorides of magnesium and 
lime are objectionable, and for the above trades these 
impurities must be removed by the use of chemicals. 
The extensive use of chemicals, however, is prohibitive 
on account of their cost, coupled with the low price of 
the marketed product. Therefore the degree of puri- 
fication to which the brine may be subjected has to be 
closely figured. It may be said that the product going 
into all branches of food industry is of a high degree 
of purity, and here again competition is one of the main 
regulating factors. 

From the methods of production in vacuum pans, 
grainers, and open pans, a constant tendency is preva- 
lent for impurities like the alkaline earth chlorides to 
increase in the mother liquors and to contaminate the 
salt accordingly. In salt to be used for other purposes 
than food, the limit of impurities is more flexible than 
where the salt is to be used for human or cattle con- 
sumption. 

. Some examples of the above statements will be given. 
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Analyses of Salt Used in Meat Packing 
1 2 1 2 

Rss a5 es fe COO: MRE wi ies wha 0.02 
CaCle.. ay ROME oki vie nec cad ae 0.04 
CaCOs. OE OR © Wi eines ac pcetas 230.13 
IES 6 nscncasuat COR COE - SAW kee & 98.30 99.19 

WU og vin ix na coladh | ee ——— 
99.95 100.00 


No. | is an English salt which comes into competition with No. 2, which is an 
American salt. The American salt contains a small quantity of objectionable 


-chlorides of lime and magnesium, but the foreign salt contains a much greater 


quantity of calcium sulphate. 


Analyses of Salt Used in Textile Manufacture 


1 2 1 2 
CO ii ian ccc ccecteces (OOS Mattes: 5 cedcce.) 0.30 2.94 
Cis cececadanccecnns- Goan. noe eer 98.38 93.21 
MOOG RaAcdescch ticeelivee 0.01 0.07 ae ae 
99.65 99.63 


No. | is a good salt for such industrial use. 


§ ; I 1 No. 2 is objectionable, on account 
of the excessive quantity of calcium chloride. 


Penalties, if any, are generally based on the moisture 
content. If the moisture in a shipment exceeds the 
guarantee at the time the sale is made, the customer 
can get an adjustment. Those purchasers who buy 
the largest quantities often have their own chemical 
laboratories and maintain a staff of competent chemists. 
They know what they are buying and are able to secure 
the superior grades at favorable prices. Small buyers 
who occasionally take a carload must accept the seller’s 
word where they have no facilities for checking him up. 
It is customary to give the product first a visual test— 
after which it is turned over to the laboratory force for 
them to check up the impurities. What is allowable 
among these lattér depends on the uses to which the 
salt is to be put. In such industries as the dyeing in- 
dustry, impurities have to be checked carefully. 

The minimum carload is 40,000 lb., and the maximum 
is determined by the marked capacity of the car. No 
special requirements are set for storage on cars, except 
to see that they are properly loaded, depending on the 
kind of package being shipped. Most of the business is 
done in barrels holding 280 Ib.; in sacks holding 200 Ib., 
100 Ib., 50 lb. or 25 Ib., or in bulk salt. Salt is non- 
inflammable and so cheap that the shipments are gen- 
erally not insured. If any loss occurs by accident, re- 
covery can be made from the railroad. Common terms 
of settlement are 1 per cent off for cash in ten days or 
thirty days net. 

In the consolidated freight classification No. 3 just 
issued, various class rates are given for salt in boxes, 
bags, cartons, barrels, blocks, and in bulk in carload and 
less than carload lots in the official, southern, and west- 
ern territory. But in general salt is also covered by 
commodity rates from the principal centers of manu- 
facture to the principal points of consumption. 

Though f.o.b. quotations are made for local business; 
the big volume of business in salt is done on quotations 
on the delivered article, and this is certainly true in all 
the large consuming centers or districts. Prices are 
nearly always quoted in carload lots delivered, and 
depend on cost of manufacture plus profit if any, plus 
freight rates, minus absorption. This means that at a 
given point a producer cannot add his own normal 
freight when that of his competitors from another dis- 
trict is lower, but he must absorb the differential if he 
desires to obtain the business. Much German salt comes 
to the ports on the Atlantic Coast spasmodically.. At 
such southern ports as Savannah and Jacksonville, 
freight on the all-rail haul would greatly exceed the cost 
of bringing it from Germany as ballast. Under such 
conditions it is conceivable that salt from Northern 
producers might even at times be sold at a loss to hold 
customers during such periods as foreign salt is non- 



















190 


available and to keep up plant production, for losses 
would be enhanced if plant production were allowed to 
slow down. From what has been said it is evident that 
the sum total of various quotations for delivered salt is 
so great that to give them all is impossible. 

Recent quotations in a few large consuming cities will 
be given. Prices are per short ton. 


Boston and points taking Boston rate, $11.40 in bulk, 
$14.20 in 200-lb. bags. The above prices are for No. 1 C.F. 
and Medium Coarse. Coarse salt takes a higher rate— 
namely, $12.40 in bulk and $15.20 in 290-lb. bags. 

In New York City, No. 1 C.F. salt is $11 in bulk and 
$13.80 in 200-lb. bags. Medium coarse salt has the same 
rates. Coarse salt in bulk, $12 and in 200-lb. bags, $14.80. 

In Chicago, No. 1 C.F. salt is $4.50 in bulk, but this is 
a low price, probably on account of moisture and fineness 
of grain; $8.70 in 200-lb. bags. Coarse salt, $5.40 in bulk 
and $9.20 in 200-lb. bags. 


A great deal of salt goes into Chicago from various 
producers and different localities. To obtain a share of 
the market, a given producer might even take a loss 
from his plant if it were poorly situated, and more than 
offset it by gain from one advantageously located. 

Sometimes prices must be confirmed by the home 
office before a sale is consummated. 

In the salt industry competition certainly may be 
said to be the life of trade. Quotations are based on the 
quantity of salt sold or contracted for, according to the 
period of time covered by the contract, the purity or 
character of the product, the size of grain, or brand of 
the salt, or whether it is sold in bulk, barrels, bags, or 
the smallest packages for household purposes. A multi- 
tude of different private brands, trademarks, and pack- 
ages exist, and probably in none of the mineral indus- 
tries do sales depend so much on selling ability. 

In certain branches of the industry, for example the 
solar salt industry in the vicinity of Syracuse, N. Y., 
the law of supply and demand has full sway, for the 
reason that the product is solar salt;,the harvest de- 
pends on the weather, and when this is bad and the 
harvest is slight, and demand remains constant or in- 
creases, prices naturally increase. At Syracuse the 
solar salt industry is only a shadow of what it was 
fifty years ago. It now amounts to only from 10,000 
to 18,000 tons yearly. Four grades of salt are produced, 
ranging from Diamond C, or the coarsest grade, 
through Diamond BC, Diamond F, and Diamond BF, 
the finest. No table or fine salt is produced. The 
prices in Syracuse range from $7.50 to $8 per short ton 
in carload lots, twenty tons being the minimum load. 
Prices range as high as $9.50 per ton, depending on 
the demand and on the success or failure of the crop, 
which depends in turn on the weather. When prices are 
raised, however, competition from the other western 
New York producers is felt. As a rule the coarsest salt 
commands the highest price. 

Some of the solar salt is shipped as far west as Chi- 
cago. Here is a case where certain packers, having 
become used to Syracuse solar salt through experience 
and being satisfied with it, find it to their interest 
to continue its use on account of certain advantages 
which it possesses in spite of the cheaper salt nearer 
home. The physical structure of this solar salt, together 
with consequent slight differences in solubility, may 
have something to do with this condition. 

The recently enacted tariff bill has not helped the 
situation so far as competition from Europe or Nova 
Scotia is concerned. According to its _ provisions, 
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“Sodium chloride or salt, in bags, sacks, barrels or 
other package, is dutiable at $.11 per 100 lb.; and in 
bulk at $.07 per 100 lb.” 

A great variation occurs in the quantity of salt im- 
ported from year to year, as shown in the following 
table from the U. S. Geological Survey: 


Salt Importations, 1916-1921 


In Bags, Barrels and 














Other Packages — In Bulk —~ Total 

Year Short Tons Value Short Tons Value Short Tons Value 
1916 24,402 $200,290 97,677 $142,298 122,079 $342,588 
| ee 13,472 139,339 51,450 140,796 64,922 280,135 
bias ace @ 10,259 148,128 30,031 133,340 40,290 281,468 
MNS co calsic 9,676 137,627 49,838 105,077 59,514 242,704 
1920.. 29,567 240,923 108,087 435,576 137,654 676,499 
Rene dixzec 38,374 333,282 54,721 197,749 93,095 531,031 


Generally the bulk salt imported is four times the 
quantity that arrives in packages, but in 1921 this was 
not the case. The imported bulk salt which comes to 
the Atlantic Coast is used in the fishing industry, and 
the duty above noted would effectively exclude it except 
for a provision in the bill to the effect that “Imported 
salt in bond may be used in curing fish taken by vessels 
licensed to engage in the fisheries and in curing fish on 
the shore of the navigable waters of the United States, 
under such regulations as the Secretary of the Treas- 
ury shall prescribe; but upon proof that the salt has 
been used for either of the purposes stated in this 
proviso (curing fish and meats) the duties on the same 
shall be remitted.” 

Thus the situation is left as it was before the tariff 
act of 1922, and foreign salt from Germany, and from 
Mediterranean ports, Turk’s Island, and Nova Scotia, 
may compete freely along the Atlantic seaboard. A 
short distance from the coast, this influence is not felt, 
except in the case of prejudice in favor of a foreign 
brand, and it must be admitted that this prejudice does 
exist and is often expressed by domestic producers. 
However, our exports generally equal or exceed our 
imports in quantity and greatly exceed them in value. 

Another provision in the tariff bill is to the effect 
that in the case of exported meats, whether packed or 
smoked, which have been cured in the United States 
with imported salt, there shall be refunded from the 
Treasury, upon satisfactory proof that such meats have 
been cured with imported salt, the duties paid on the 
salt so used in curing such exported meats, in amounts 
not less than $100. The wording of the Fordney- 
McCumber act is identical with the act of Aug. 5, 1909. 

Our exports usually more than offset our imports, as 
the following table shows, so the balance 6f trade is in 
our favor, both in quantity and value: 


Salt Exported from the United States, 1916-1921 
(U. S. Geological Survey) 


Year Short Tons Value Year Short Tons Value 
ee 84,065 $567,441. 1999....5..; 119,416 $1,396,625 
PUR scceaccs ,s lee iWeeses. 8900).c 565 139,272 1,901,593 
See avis 136,783 VGseere SE oes 109,563 1,415,471 


Considerable quantities of foreign salt come to the 
Atlantic Coast cities. It often comes in as ballast and 
without freight charges. To make the quickest turnover 
possible it must be sold cheaply, often as low as $3 to 
$3.50 per ton. It is generally of good grade, and well 
screened and sized, and many thousands of tons find an 
outlet in the fisheries industry in Boston and Gloucester, 
Mass. When such cargoes come in, the market for the 
domestic article is, for the time being, shattered. Not 
heing a steady supply, however, it has no permanent 
effect on the market. Foreign rock salt is no better or 
no worse generally than our own rock salt. 
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Mining by Ratterree Modification 
of Underhand Square Setting 


By ROBERT H. DICKSON 
Chief Engineer, Calumet & Arizona Mining Co. 


common method employed in mining the small len- 
ticular orebodies of the Warren (or Bisbee) dis- 
trict of Arizona. In order to mine ore more cheaply 
under certain existing conditions, various modifications 
of timber framing and sequence of extracting sets have 


G come SETTING has for many years been a 
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Fig. 1.—Plan illustrating successive stages of stoping 
by Ratterree modification of underhand 
square setting 


been tried from time to time. One of these modifica- 
tions, known locally as the “Ratterree modification, un- 
derhand square setting,” has proved to be well adapted 
to mining heavy ground adjoining old caved cut-and- 
fill or square-set stopes. Wherever possible, the ore- 
bodies in the Calumet & Arizona Mining Co.’s mines 
are mined as cut-and-fill stopes, and, such being the 
case, this modification is relatively unimportant from 
a tonnage viewpoint. This article is offered merely to 
describe the novel features of the method. U. S. Rat- 
terree, mine foreman, is responsible for the details. 

To date, this method has been employed only on small 
sections of sulphide ore adjoining worked-out but filled 
square-set, or cut-and-fill, stopes, where the ore is badly 
crushed, and the back, usually of pyritic siliceous mate- 
rial, tends to slough. At times there was a danger 
of some lateral movement in addition to the heavy back. 

Essentially, this method consists in blocking out the 
orebody by raises spaced according to the size of the 
block to be mined, then mining each section into the 
raise, starting at the back and working downward to 
bottom; then gobbing the section. The size of sections 
averages about 15 x 30 ft. horizontally, with the height 
varying from 25 to 50 ft. Only unframed timbers are 
used. Ore is broken in such a manner that it runs 
into the chute. Stoping progresses from the top down- 
ward, each floor being mined in a retreating manner 
from the central chute. Each cut, or slice, is 5 ft. wide, 
8 ft. high and 10 or 15 ft. long. 
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Method Used by Calumet & 
Arizona Mining Co. for Remov- 
ing Heavy Ground Near Old 
Caved Cut-and-Fill or Square- 
Set Stopes 


Fig. 1 is a plan showing a portion of an orebody 
where a section 15 x 30 ft. is being worked. This sec- 
tion, A, adjoins an old square-set stope which was 
filled, but where the back has been badly cracked and 
broken. This broken zone has extended to some dis- 
tance outside of the old stope. The ore itself is a mass 
of pyrite, chalcocite and bornite, and the back is pyrite 
and silica breccia. The first step is to drive a raise 
at the side of the old stope to serve as a starting point. 
This raise later serves as a manway and chute. Stoping 
is started from the raise at the top of the ore. The 
set adjoining the raise is taken out to square up the 
section to 15 x 5 ft. Next, the adjoining section, 5 ft. 
wide by 15 ft. long, is taken out, being timbered with 
cap and sill 15 ft. long and 7-ft. round posts. Spreaders 
6 x 8 in. in dimensions tie these caps and sills to the 
5 x 15 ft. section, including the raise. On this, the top 
floor, all the caps and sills are placed across the width 
of the section to be mined. If the ground is very heavy, 
shorter caps are used. 

As the next step, work is started on the floor below, 
off the raise on the side adjoining the old stope, by 
makiug room for a 10-ft. sill running at right angles 
to the caps above. Round posts are stood on this sill 
under the posts above and the sill is-blocked- from the 
bottom. Then a second 10-ft. sill is laid parallel to 
this and 5 ft. away, and posts and spreaders are put 
in as in the case of the floor above. As this ground 
is being taken out, the 15-ft. sills of the top floor are 
acting as cantilever, or simple, beams in supporting 
the back as the floor below is being mined out. A 
section of ground over 5 ft. wide is never unsupported. 

In a similar manner two more sections, each 5 ft. 
wide and 10 ft. long, are mined out parallel to the first 
cut. Work proceeds in mining out the stope, progress- 
ing from the raise, starting at the back of the stope, 
the working face being carried in such a fashion that 
all the ore will run into the chute by gravity. Work 
is carried on usually on only one floor at a time, but 
the upper floor extends out further from the chute than 
the floors lower down. 

The sills on adjacent floors are placed at right angles 
to each other, those running across the stope being 15 ft. 
long, and those running the length of the stope 10 ft. 
long. A 10 x 24-in. block 3 or 4 in. thick is placed at 
the top of each post to prevent the post from mashing 
into the cap, and also to allow easing off weight on 
post in the event of uneven settling of timbers. Floors 
are laid to protect the back of the working face and to 
serve as walks in gangways. 

Timbers and supplies are usually lowered through 
a raise from the floor above, or hoisted into the stope, 
by a small compressed-air hoist. Water stoper drills 
are used. If the ore has any tendency to become dusty, 
it is thoroughly sprayed with water. Very little drill- 
ing and blasting has been found necessary in the sec- 
tion mined, as most of the ground is thoroughly 
broken up. 

As mining of the section approaches the first floor, 
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Fig. 2—Vertical section, showing timber details 


other chutes are run up to handle the ore in the end 
opposite the original raise when possible. When the 
section is mined out, all loose timber is taken out, and 
it is gobbed from the level above. 

This method is not well adapted to stoping ground 
where the back is sandy, as in parts of the Briggs mine, 
but is a safe and economical method to use where there 
are firm slabs of medium size and also where heavy 
shooting is not required. 

Some of the advantages of this method are: it affords 
a cheap process of extracting ore of the kind described; 
it permits the use of unframed timber, thus affording 
a means of using scrap timber underground without 
framing it; it prevents uneven settling and distorting 
from side pressure to a greater degree than where 
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Fig. 3.—Perspective of Section A (see plan in Fig. 1), 
looking east 
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shorter caps are used; and it allows mining to be done 
under a safe back, and minimizes hand shoveling. Team- 
work and a knowledge of details increase the value of 
using this method. 


The Repair of Patented Machinery 


A question that often arises, says a writer in the 
Mining and Oil Bulletin, is how far the lawful owner 
of a patented device may go in repairing and recon- 
structing such a device and how far others may go in 
such repair and reconstruction. The commonest case 
is where certain unpatented parts wear out or are 
broken. For example, a patented oil still may employ 
certain standard pipe fittings, which form no part of 
the essential invention covered by the patent and which 
are subject to frequent replacement. Such replacement 
is entirely lawful, and the lawful owner may purchase 
such standard fittings wherever he likes and as often 
as he likes, without asking or needing the consent of the 
patentee. The owner can even go further and substi- 
tute for any unpatented part of any device another 
unpatented part, for the purpose of improving the oper- 
ation of the device. 

In other cases, the device as sold contains parts which 
are a definite portion of the patented invention and 
which in the natural operation of the device wear out 
and need replacement. For example, an underreamer 
may have a certain type of jaw, which is an element of 
the claims and which is constructed in a certain form, 
which is also essential to the claims of the patent. In 
this case, a considerable portion of the income the in- 
ventor expects to obtain from the patent may come from 
the sale of parts. He may even sell the original machine 
so cheap, for the sake of introducing it to the public, 
that all his profits come through the sale of repair parts. 
In either event, the purchaser of the machine will have 
no right to make such parts himself or to buy them 
of any other person than the patentee. Anyone making 
and selling such parts is liable as a contributory in- 
fringer. 

Some people have embarked in the business of collect- 
ing worn-out parts of patented devices and reconstruct- 
ing the old parts, which were then sold to owners of the 
devices. This is not lawful, and anyone engaged in such 
a business is also liable for damages as a contributory 
infringer. 


Gunite as a Fire Preventive 


Tests by the U. S. Bureau of Mines at the University 
of California, Berkeley, Calif., indicate that portland 
cement-gunite will stand up in a hot fire. The guniting 
of timbers will prevent the starting of a mine fire in, 
or the spread of flames through, the gunited section. 
The magnesium-oxychloride-cement-gunite slabs did not 
stand up under the fire test; the gunite crumbled to 
powder and scaled off, in this manner permitting the 
slabs to ignite. 

It is reasonable to conclude that headframes, shaft col- 
lars, shaft timbers, shaft stations—in fact, all timber 
in permanent underground workings, including mule 
barns, ventilation doors, power stations, hoist stations, 
timbered haulageways, and fan stations—can be effec- 
tively fireproofed by gunite coatings. On the surface, 
transformer houses, assay offices, powder magazines, 
and other buildings can be fireproofed by gunite coat- 
ings or the buildings can be made entirely of reinforced 
gunite. 
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USEFUL OPERATING IDEAS 





Spray for Wooden Tanks 
By C. LEROY OLSON 


In dry climates there is a marked tendency for red- 
wood tanks to dry out near the top when no peripheral 
launder has been provided for receiving the feed water 
or solution. This is particularly true of tanks out in the 
weather with constant, or nearly constant, water level. 
Often the mill superintendent finds it necessary to 
maintain reserve space in such a tank to facilitate the 
handling of solution whenever there is a surge in the 
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Arrangement of piping for spraying wooden tank 


mill proper. This causes the tank to dry and shrink 
at the top, and leak when the level is again raised. 

To prevent such a condition, a spray apparatus, made 
from pipe and installed as shown in the accompaning 
drawing, was devised. A description of the apparatus 
is as follows, the letters referring to like letters on 
the sketch: 

Solution flows through pipe C by gravity, or force 
pump, down into the perforated pipe A, which forms a 
circle just inside of the tank about 3 in. from the sides, 
and issues from a series of holes, % in. in diameter 
and spaced 6 in. apart, impinging against the sides of 
the tank, where it spreads and flows over the entire 
surface to the water level below. An overflow pipe B 
is for the purpose of handling such solution as cannot 
pass through the perforations, thus preventing any 
back-pressure against the pump. 

Plain hooks D, of 2-in. round iron, serve to support 
the apparatus about 9 in. below the edge of the tank. 
F indicates unions for convenience in assembling the 
segments or sections of curved pipe. The standpipe G 
should be 20 to 30 in. high, between pipe A and B, in 
order to give sufficient head to the spray water. The 
perforations in pipe A should be centered in a straight 
line on;the pipe and drilled before the pipe is bent to- 
the circle of the tank. They should point outward 
radially. This apparatus is cheaper and more rapidly 
installed than wooden peripherial launders. 


Changing Hoisting Ropes 
By CECIL ROWE 


Haulage ropes will last longer if turned end for end 
occasionally, thus putting the little-used end attached to- 
the drum into more active service. This is easy with 
short ropes, because their diameter is usually small and 
they can readily be coiled on the ground, Where the 
rope is 1,000 ft. or more in length, the diameter is large 
and some special means must be used to handle the rope 
easily. If there is room enough at the shaft, the rope 
may be pulled off the drum with horses and turned end 
for end, re-attached and then wound on with power. 

I have used another method at some saving. A sheave 
wheel with shaft and suitable supports is mounted on 
one of the cars used on the haulage rope. When the 
change is to be made, the rope is disconnected from the- 
car, and passed around the sheave on the car, and then 
anchored firmly near the hoist. The car with sheave: 
wheel, with the rope around the sheave, is then let down 
the slope until all of the rope is unwound. At this point 
it is well to anchor the rope firmly before disconnecting 
from the drum, so that the car will not get away on the 
slope. After this is done, the rope can be disconnected 
from the drum and the other end connected in its place. 
The rope can now be wound on with power. The method 
saves time, causes less wear, and makes winding easy, 
due to the tension caused by pulling the car up the slope. 
On flat slopes, weights should be placed in the car or 
several cars should be fastened together. 
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Imperial Oil, Ltd.,’s Search for Petroleum in Canada 


Work Done Thus Far Without Positive Results—Company Less Optimistic But Not 
Discouraged—lIts Efforts in the National Interest 


By A MEMBER OF IMPERIAL 


NOTHER year has passed during which Imperial 
A Oil Co., Ltd., has endeavored to develop a domestic 
supply of petroleum in Canada. This effort has 
been carried on intensively and extensively. The year 
1922 saw no diminution of effort, and, like its prede- 
cessors from 1918 onward, gave no positive results, so 
that the only verdict returnable is still the Scotch one 
of “not proven.” 

It is perhaps permissible briefly to review the his- 
tory of the company’s operations at this time, especially 
because there are those who are somewhat impatient at 
its seeming inability to command success, particularly 
in view of recent happenings just over the line from 
southern Alberta. 

There is also a minority whom it is extremely hard 
to convince that the company’s endeavors have, in real- 
ity, been so barren as it is here sought to imply, and 
the fallacy of those “shut-in” producing wells, which 
the company is alleged to be holding back until such 
time as expediency shall warrant its throwing their 
product onto the market, still gains credence. 

Any right-thinking person, conversant with the regu- 
lations governing the search for petroleum in western 
Canada, knows that, as well as being unethical, it is 
impossible to camouflage the outcome of a test well. 
The Government Petroleum Engineer has large powers 
conferred on him in seeing that the various provisions 
of the law regarding the “casing off” of water, the 
preservation of gas, the plugging and abandoning of 
“dry holes,” are regularly carried out. 

Complete samples, taken at 10-ft. intervals, are sent 
to the Borings Division of the Geological Survey on the 
completion, or during the progress, of the drilling, along 
with a geologist’s or driller’s log of the well. 

Government officials must be satisfied before the oper- 
ator can charge against his lease rentals the value of 
the work done at the location, so that, if Imperial Oil 
is holding back the momentous news of an oil strike 
in Canada, it must be with the connivance of govern- 
ment departments and paid public officials, which, as 
Euclid would tell us, is absurd. 


POLICY OF CO-OPERATION PURSUED 


From the start of the company’s campaign in the 
provinces of Saskatchewan and Alberta and in the North 
West Territories, the company has welcomed the co- 
operation of anyone who was genuinely interested in 
either the academic aspects of the search or actual 
development work. Its geological staff, times without 
number, has found the advice and assistance of the 
Dominion Geological Survey officials of inestimable 
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value. It has placed at the disposal of that department 
its collections of fossils, compilations of data regarding 
development, and details of its surveys in parts of the 
territory into which their parties had not, as yet, pene- 
trated. The British Columbian Government was sup- 
plied with topographic maps of previously unsurveyed 
areas lying within its boundaries, and, more recently, 
the maps prepared by Imperial Oil’s organization have 
formed the basis for both geologic and topographic work 
in the North West Territories. 

The company’s operations have been fully described 
before various scientific and industrial bodies. The rep- 
resentatives of trade periodicals are regularly supplied 
with reports of its progress, and legitimate enquirers 
have been assisted with data and advice. No informa- 
tion has been ignored which might have a. bearing on the 
occurrence of oil or gas. The company’s geologists have 
spent many days on fruitless investigations in the most 
remote parts of the provinces, so that nothing that was 
of value should be overlooked. The views of the many 
honest but mistaken amateur oil experts have been 
given due consideration, as have the suggestions of 
those who, for their own ends, wished to influence the 
company in its decisions. In short, the company is said 
to have faithfully tried to make its search for petro- 
leum as comprehensive and decisive as was humanly 
possible, and the comparative failure of its efforts can 
only be attributed to one factor—namely, the absence 
of petroleum at those localities and in those horizons 
which tradition had assigned to it. 


SUITABLE OIL STRUCTURES UNDER CENTRAL 
PLAINS DOUBTFUL 


The theory that a line, or lines, of major folding 
underlies the central plains, forming suitable structures 
for oil accumulation within convenient reach of the 
drill, has been largely discounted by the company’s 
drilling at various locations from the international 
boundary north to Township 45. The details of these 
wells are as follows: 

1. Boundary Well. 
3d meridian. 3,952 ft. 
doned. 

2. Rush Lake. Township 19, Range 11, west of the 3d 
meridian. 2,335 ft. Abandoned after striking sulphur 
water. 

3. Muddy Lake. Township 39, Range 22, west of the 3d 
meridian. 2,901 ft. Small show of heavy black oil at 2,150 
ft. and slight showings of gas at two horizons; abandoned 
after striking salt water. 


4. Misty Hills. Township 32, Range 4, west of the 4th 
meridian. 3,236 ft. A very small show of gas; still drilling. 


Township 1, Range 27, west of the 
Slight show of gas, no oil. Aban- 
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5. Tit Hills. Township 39, Range 7, west of the 4th 
meridian. 3,502 ft. Some small flows of gas and oil indi- 
cations. Abandoned. 

6. Fabyan. Township 45, Range 7, west of the 4th 
meridian. 2,727 ft. Large flow of gas estimated at 
14,000,000 cu.ft. A small amount of heavy black oil was 
also encountered and the escaping gas sprayed it over the 
derrick, giving rise to the rumor that oil had been struck 
in quantity. Deeper drilling encountered water, and the 
well is now abandoned, except as a gas well. 


The evidence of these six wells, the first three in 
Saskatchewan, the remainder in Alberta, five of them 
abandoned and the other one practically hopeless, is 
‘sufficient to cause one to revise his opinion of the plains 
area as a future source of oil supply, although there 
are indications of the existence of a more or less prolific 
gas field. 


FOOTHILLS OF ROCKIES DISAPPOINT 


Turning to an area where structural conditions are 
more pronounced, the company found a firmly estab- 
lished belief that the outer range of the foothills of 
the Rockies could not fail to give results. Even a 
tyro could recognize the “anticlines,” and the presence 
of the lower “oil-bearing’” beds of the Cretaceous was 
beyond question. Previous investigations had given a 
foretaste of what might be the reward of organized 
search, a number of small producing wells having been 
brought in in the general neighborhood of Calgary in 
Alberta. 

So far this promise has not been fulfilled, as a study 
of the following details of the drilling that was done 
will show: 

7. Twin Buttes No. 2. Township 3, Range 29, west of 
the 4th meridian. 4,375 ft. Two small showings of gas; 
no oil. » Abandoned. This is the deepest well in Canada. 

8. Twin Buttes No. 1. Township 4, Range 30, west of 


the 4th meridian. 2,780 ft. Neither oil nor gas. Aban- 
doned. 

9. Willow Creek. Township 14, Range 2, west of the 
5th meridian. 2,911 ft. No show of either oil or gas. 
Still drilling. 

10. Christie. Township 16, Range 2, west of the 5th 
meridian. 2,860 ft. This well was taken over from its original 
owners and an attempt made to recover lost casing; the 
well was said to have had indications of oil, but the fishing 
was unsuccessful. Abandoned. 

11. Coalspur. Township 49, Range 21, west of the 5th 
meridian. 1,490 ft. No indications of either oil or gas. 
Still drilling. 

12. Pouce Coupé. Township 80, Range 13, west of the 
6th meridian. 2,675 ft. A large flow of gas was struck, 
but, so far, no oil. Still drilling. 


Of these six wells, two are totally dry; one is aban- 
doned owing to engineering troubles; Willow Creek has 
practically exhausted the possibilities of its location; 
Coalspur is making exceedingly slow headway and will 
probably be abandoned owing to the steeply dipping 
formations which have been encountered; and only at 
Pouce Coupé is there any remaining hope of getting 
oil. The depth of the well is not yet sufficient to reach 
a decision. 

Though it may be premature to say that the foothills 
belt will not produce oil in large quantities, the com- 
pany’s investigations have, to a certain extent, taken 
the gilt off the ginger bread. Not only have its wells 
proved barren, but its geological research has indicated 
that even the apparently favorable structures are liable 
to be faulted and broken and their value as oil reser- 
voirs largely discounted. 


In this belt, however, the company has established 
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one of its successful ventures at Black Diamond, where 
the wet gas from three wells, two drilled by the Calgary 
Petroleum Products, and the other now being drilled 
by Imperial Oil Co., Ltd., itself at a depth of 2,820 ft., 
is treated by the absorption process before being passed 
into the Calgary mains. There was also a small pro- 
duction of oil from the two original wells, but Imperial 
Oil’s drilling has not been successful in this respect so 
far. Its first well, however, is being deepened, and a 
second well that is being put down has reached a depth 
of 1,085 ft. 

Imperial Oil’s most recent activity is at Red Coulee. 
Township 1, Range 16, west of the 4th meridian, an 
area which has lately come into prominence through 
the Kevin-Sunburst development on the American side 
of the boundary. Here it has run into a bad fishing 
job at 1,360 ft., and it may not be possible to save 
the hole. Whether this district is to supply the answer 
to the riddle of a Canadian oil supply or not can hardly 
be decided as yet, but extensive drilling is going on, 
and the territory will be thoroughly tested. The indi- 
cations met in the first Canadian well to penetrate the 
oil horizons of the American field are not especially 
encouraging. 


WORK AT GREAT SLAVE FAILS—DRILLING STILL 
AT ForRT NORMAN 


In the North West Territory the company’s well on 
the shores of Great Slave Lake was abandoned at 1,806 
ft. after encountering salt water. This test has prac- 
tically sealed the fate of the area around the lake, 
although a well is being put down by other interests 
along the Hay River. At Fort Norman, the Discovery 
well has been deepened to 951 ft. and, at last reports, 
was making around 75 bbl. per day. The company’s 
other three wells are at depths of 485, 1,704, and 495 ft., 
respectively, none of these being sufficiently far down 
to test the area. Work is proceeding with a picked 
crew of Canadian drillers, and next year the company 
expects to be able to form some definite opinion re- 
garding the field. Meanwhile, all other operators have 
pulled out and Imperial Oil is left to “hold the baby.” 
Even though the outcome is favorable in the North 
West Territories, it will be many a long year before 
a field so remote can be developed to an extent which 
would influence materially the oil situation in the 
Dominion. 

In the foregoing the history of Imperial Oil’s opera- 
tions during the last five years has been stated fully 
and without reserve. The company is naturally disap- 
pointed, but not wholly discouraged. It is losing a 
great deal of its original optimism, but is not altogether 
without hope. 

One thing is clearly established, and that is the 
necessity for carrying on the work until the last possi- 
bility has been tested, and a definite conclusion reached. 
Imperial Oil Co., Ltd., is the only large company which 
is prosecuting the search with vigor and bearing the 
expense of testing a veritable continent. 

The burden is a tremendous one, but it is true that 
it would be lightened considerably by an appreciation 
of the fact that what it is attempting is in the national 
interest, and that the discovery of petroleum on a com- 
mercial scale in the Dominion would mean much more 
to Canada than it ever could mean to the company. The 
company is asking no special favors and no preferential 
treatment, but it expects that it be given credit for an 
honest effort in a Jaudable cause. 
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Caetani Speaks at Banquet 
in Washington 
Italian Ambassador Addresses Amer- 


ican Engineering Council—Officers 
Elected for Current Year 


Gelasio Caetani, the new Ambas- 
sador from Italy to the United States, 
was the principal speaker at the banquet 
of American Engineering Council at 
Washington on Jan. 11. In the course 
of his speech he said: 

“IT judge that many of the colleagues 
present at this banquet have followed 
in life most disparate occupations 
which often had little to do with en- 
gineering; such has been my personal 
experience during the agitated years 
since the beginning of the war. Well, 
gentlemen, we can say that in each and 
every occupation we have felt and 
thought and acted chiefly as engineers. 

“Some have made the remark in 
criticism that engineers lack political 
intuition and ability; I would answer 
that a larger dose of logic and positive- 
ness applied to politics would bring 
great advantages to public affairs. 

“Whatever the case may be, it is very 
agreeable that politics bear little weight 
in the relations between Italy and the 
United States. Between our two 
countries there has never existed politi- 
cal rivalry or serious commercial com- 
petition; our relations have been con- 
fined almost exclusively to contacts of 
labor, of engineering, of commerce, of 
science, and of art. 

“These conditions, the deep feeling of 
affection that I have for your country, 
where I spent the best and most hope- 
ful years of my life, and the desire of 
faithfully serving my country in such 
an important moment, have induced me 
to abandon suddenly my many occupa- 
tions and to accept the mission en- 
trusted to me. 

“Much can be accomplished to the 
mutual advantage of our peoples; a 
large share of the success will depend 
upon the co-operation of the engineers, 
and I know that I will always be able 
to rely on your good will.” 


After referring briefly to recent 
events in Italy, the speaker said: 


“The wave of Italian emigration 
which shortly preceded the war was so 
sudden that it was not utilized to best 
advantage. Most of our skillful labor- 
ers, insufficiently guided, agglomerated 
in the congested cities of the east, con- 
tenting themselves with the first job 
they came across, instead of taking up 
occupations more congenial to their 
nature and for which they were better 
prepared. 

“Specialization of Italian labor will 
bring great advantages to the large 
engineering, industrial and agricultural 
enterprises which are still to be 
achieved in the United States. 

“Much, however, is still to be done 
in Italy itself; its resources are far 
from being fully developed and there 
are many opportunities for American 
capital, machinery, and technical organ- 
ization to be usefully applied in Italy.” 
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Ambassador Caetani sketched briefly 
the possibilities of important engineer- 
ing developments that exists in Italy, 
mentioning in passing the newly dis- 
covered deposits of magnetite near 
Cogne and the leucite deposits near 
Naples, which, he said, some day will 
make of Italy one of the greatest pro- 
ducers of potassium salts in the world. 

Mortimer E. Cooley was re-elected to 
the presidency of the Federated Amer- 
ican Engineering Societies and J. Parke 
Channing was re-elected a vice-presi- 
dent. Calvert Townley, Philip N. 
Moore, and Gardner S. Williams were 
elected vice-presidents. Mr. Williams 
was selected to fill out the unexpired 
portion of the term of Dean D. S&S. 
Kimball, and H. E. Howe was re-elected 
treasurer. Galen H. Clevenger, Charles 
H. MacDowell, and Allen H. Rogers will 
represent the A.I.M.E. on the executive 
board in 1923. 


Kuryla and Clevenger on “Liquid 
Oxygen Explosives” 


In the Journal-Press of Jan. 6, the 
tentative program of the New York 
meeting of the A.I.M.E., which was pub- 
lished on page 29 of that issue, included 
a paper on “Liquid Oxygen Explosives,” 
stated to be by Galen H. Clevenger. 
Mr. Clevenger has written the Journal- 
Press, saying that Michael H. Kuryla 
and he are the authors jointly of this 
paper and that Mr. Kuryla is the senior 
author. 


Zine Institute Elects Officers 


M. F. Owens, manager for the Black 
Eagle Mining Co., was elected president 
of the Tri-State branch of the American 
Zinc Institute, at the annual meeting re- 
cently held at Picher, Okla. W. T. 
Landrum, manager for the Cortez Min- 
ing Co., and H. T. Landreth, who is with 
the Landreth Machinery Co., were made 
vice-presidents, and Richard Jenkins, of 
Webb City, Mo., secretary. 


Society of Economic Geologists 
Will Meet in New York 


The Society of Economic Geologists 
will hold a meeting in May, in New 
York, at some date to be announced 
later. There will be presentation and 
discussion of papers on applied geology 
and the presidential address; also a din- 
ner. Prof. Alan M. Bateman, of Yale 
University, is chairman of the commit- 
tee on papers for the meeting. The 
society will also officially co-operate 
with the Geological Society of America 
in the meeting of the latter in Decem- 
ber, 1923, at which date the formal an- 
nual business meeting of the Society of 
Economic Geologists will be held as 
usual. 
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M. & M. Society Medal Awarded 
to Robert Peele 
Author of “Mining Engineer’s Hand- 
book” Wins Trophy for Contribu- 
tion to Literature 


The annual meeting of the Mining & 
Metallurgical Society of America was 
held at the Harvard Club, New York 
City, on Jan. 9. The afternoon session 
was devoted to the usual annual busi- 
ness meeting. After an informal din- 
ner, the evening session was called to 
order by J. Parke Channing, who was 
followed by Allen H. Rogers, newly 
elected president for a second term. Mr. 
Rogers drew attention to the large pro- 
portion of the members of the society 
(about 50 per cent) who took an active 
interest in the problems discussed and 
on which referendums were taken dur- 
ing the year. The figures indicated 
that members of the society were better 
citizens than the members of many 
other organizations, and Mr. Rogers 
cited statistics to prove that the Insti- 
tute, as a body, is apathetic, the re- 
sponse to a recent call to arms in op- 
position to state licensing of engineers 
having proved to be exceedingly dis- 
appointing. 

Mr. Rogers said that the year’s 
progress had shown that the opinions 
of members of the society were worth 
having; he maintained that members 
who failed to vote on important ques- 
tions were lacking in a proper sense of 
duty to the society and to the profes- 
sions to which they belonged. Mr. 
Rogers concluded by stating that the 
day of the engineer had arrived. He 
now stood between capital and labor. 
He was taking a greater part in pub- 
lie life. 

Mr. Rogers was followed by J. Parke 
Channing, Prof. James F. Kemp, James 
R. Finlay, and E. P. Mathewson, 
all of whom gave personal reminis- 
cences. Before the adjournment, Mr. 
Rogers announced that Prof. Robert 
Peele, of Columbia University, had been 
selected by the council as the recipient 
of the society’s gold medal for 1922, for 
“distinguished contributions to the lit- 
erature of mining engineering.” Mr. 
Rogers drew attention to the value of 
Professor Peele’s “Mining Engineer’s 
Handbook,” which was published in 
1918, and on which the award was prin- 
cipally based. 


Prize for Device for Recording 
Shaft Signals 


A prize not exceeding £250 has been 
offered by the Prevention of Accidents 
Committee of the Rand Mutual Assur- 
ance Co., Ltd., of Johannesburg, South 
Africa, for the design or designs of the 
most practical device for recording shaft 
signals. 
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Livingston Wernicke and V. C. Tain- 
ton are in San Francisco. 

Thorold E. Field, of Duluth, is visit- 
ing various mining districts in Nevada. 

P. R. Bradley, general superintendent 
of the Alaska Juneau, is in San Fran- 
cisco. 

W. P. Woodring sailed Jan. 17 for 
Colombia to engage in private geologic 
work. 

C. W. Purington sailed from Van- 
couver on Jan. 18, on his return to 
Japan. 

George H. Garrey has returned to 
Tonopah from British Columbia and 
coast points. 

D. W. Brunton passed through San 
Francisco recently on his way to the 
Hawaiian Islands. 

Edwin E. Chase is in Butte, Mont., on 
professional business, and will go from 
there to Arizona. 

W. L. Taylor has resigned as super- 
intendent of the White Caps mines and 
mill, at Manhattan, Nev. 

Ira B. Joralemon, mining engineer 
and geologist, has opened an office in 
the new California Commercial Union 
Building, 315 Montgomery St., San 
Francisco. 





MEN YOU SHOULD 
KNOW ABOUT 
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D. H. Fairchild is in Idaho examining 
the gold property of the American 
Exploration & Developing Syndicate, 
preparatory to the installation of a test 
mill, if conditions warrant. 

A. M. McQueen and Victor Ross, of 
Toronto, vice-presidents of the Imperiai 
Oil, Ltd., and the International Petro- 
leum, Ltd., have gone on an inspection 
tour of oil properties in Peru. 

Bulkeley Wells, president o. the 
Metals Exploration Co., left Denver for 
the San Francisco offices of the com- 
pany on Jan. 13. He will return to 
Denver about the middle of February. 


Richard V. Ageton, of the Rureau of 
Mines staff, who has been doing exam- 
ination work for the War Minerals Re- 
lief Commission, is acting as assistant 
chief mining engineer of the Bureau of 
Mines. 

Charles Carlson, who spent the last 
two years on geological work for an 
English syndicate on the Island of Trin- 
idad, and in the Near Fast, is spending 
a few weeks on the Marquette Range, 
in Michigan. 

P. A. Georgiades, mining engineer, 
formerly of Cadi-Keny, Constantinople, 
who was forced to leave that city by the 
Turko-Grecian military operations, can 
now be addressed at 48 Rue Kalvou, 
Athens, Greece. 


Thomas Davey, formerly mine super- 
intendent at the Eden Mining Co., in 
Nicaragua, has been appointed superin- 
tendent of the Blue Bell mine of the 
Southwest Metals Co. (formerly the 
Consolidated Arizona Smelting Co.), at 
Mayer, Ariz. 
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Senator Tasker L. Oddie is slated to 
be chairman of the Senate Committee 
on Mines and Mining after March 4. 
He already is making plans for the 
active consideration of a number of 
matters of moment to the mining indus- 
try. During the incumbency of Sena- 
tor Poindexter, of Washington, as chair- 
man of this committee, its activities 
have been restricted, due to the de- 
mands made upon his time by other im- 
portant committee assignments. 

Senator Oddie, as the partner of Jim 
Butler, was active in the early develop- 
ment of the great mining districts of 
central and southern Nevada. He was 
manager of the original Tonopah prop- 
erties during the first five years of their 
operation. He was Governor of Nevada 
from 1911 to 1915 and was elected to 
the United States Senate in 1920. 


@Harris & Ewing 
Senator T. L. Oddie 


G. A. Joslin has resigned as man- 
aging engineer of the Ramshorn Mines 
Co., of Bayhorse, Idaho, and his place 
will be taken by Frank H. Skeels, mine 
superintendent of the same company. 
Mr. Joslin left Salt Lake City early in 
January to go to New York City. 


Roger W. Strauss, in charge of ore 
contracts of the American Smelting & 
Refining Co.; Hamilton M. Brush, in 
charge of metal sales, and F. R. Raiff, 
in charge of traffic, were recently elected 
vice-presidents of the company. At the 
same time Mr. Strauss was elected a 
member of the finance committee. 


Mining and metallurgical engineers 
visiting New York City recently in- 
cluded: Hugh P. Tiemann, of Pittsburgh; 
W. S. Denny, of London; John C. Ander- 
son, of Tucson, Ariz.; H. H. Lauer, of 
Allentown, Pa.; Lucins Butler, of An- 
gola, West Africa; D. R. Thomas, of 
Mexico City; R. H. Townsend, of Tam- 
pico, Mexico; E. E. Ellis, of Birming- 
ham, Ala.; and J. E. Waechter, of Provi- 
dence, R. I. 
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James L. Butler, founder of Tonopah, 
Nev., died Jan. 23 at Sacramento, Calif. 
Mr. Butler was sixty-seven years old. 


Michael Sullivan, age seventy-three, 
mining engineer of the Coeur d’Alene 
district, died at Spokane recently. Mr. 
Sullivan was a graduate of Yale and 
also studied at Freiberg, Germany. 


Charles Briggs, president of the Calu- 
met & Arizona Mining Co. from 1901 
until April, 1921, and of the New Cor- 
nelia Copper Co. from the time that it 
was taken over by Calumet & Arizona 
until April, 1921, died Jan. 18 at his 
home in Cleveland. He was born in 
Plymouth, Mass., eighty-six years ago 
and spent the greater part of his life 
in the Michigan copper district. After 
leaving the East he went to Wisconsin, 
where he was engaged in the mercan- 
tile business and banking, and in the 
late 60’s entered the copper district, 
where he opened several stores. It was 
about 1900 that he became interested 
with other Michigan men in the Bisbee 
camp, and he took a prominent part in 
the organization of several copper com- 
panies there, all of which were later 
combined, with Mr. Briggs as the head. 


Dr. Nelson P. Hulst, former vice- 
president of the Oliver Iron Mining Co., 
died at his home in Milwaukee on Jan. 
11. He was for a long term of years 
identified with mining activities of the 
Lake Superior region and was one of 
the first explorers and developers of 
the Menominee Range. 

Dr. Hulst was born in Brooklyn, 
New York, eighty-one years ago, but 
spent his boyhood in Alexandria, Va. 
In 1863 he entered Yale, receiving an 
academic degree in 1867, and a scien- 
tific degree in 1869. A year later he 
was awarded a doctor’s degree for his 
studies in chemistry and mining. Upon 
completing his studies, Dr. Hulst en- 
tered the employ of the Milwaukee Iron 
Co., in Milwaukee, and in 1872 he went 
to what is now the Menominee Range 
to explore for iron ore. That year he 
explored the Breen and Vulcan mines, 
and in 1876, as general superintendent 
of the Menominee Mining Co., he devel- 
oped the Breen, Vulcan, Norway, 
Cyclops, Quinnesec, Chapin, and Flor- 
ence mines. In 1887 he opened the 
Pewabic mine, and was named manager 
of the Pewabic Mining Co. 

Dr. Hulst became general manager 
of the iron ore interests of the Carnegie 
Steel Co. in 1897, and in 1901, when the 
U. S. Steel Corporation was organized, 
he was named vice-president of the 
Oliver Iron Mining Co., the subsidiary 
formed to work the iron ore mines. 

Dr. Hulst, during the forty years 
devoted to mining work, contributed 
many valuable papers on mining. He 
was a member of a number of technical 
societies and was one of the founders 
and the first president, in 1893, of the 
Lake Superior Mining Institute. 
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SYNDICATE of bankers underwrites $150,000,000 
bond issue to finance Anaconda’s purchase of con- 
trolling interest in Chile Copper Co. 


present bond 
operations. 


Minnesota legislaters propose to place additional 


taxes on iron-ore industry. 


Findings and deductions of Calumet & Hecla Geo- 
logical Commission indicate long life for Michigan cop- 


per mines. 


The Golorado Power Co. appeals to federal courts 
for authority to raise rates denied by state commission. 
The action is important to the mining industry. 


issue and leave capital for current 


Leading Events 


Will also retire consummated. 


The Granby Consolidated company will absorb the 
Canada Copper Corporation, according to plans almost 


The U. S. Supreme Court decides “percolating water” 


case against Judge mining interests in Utah. 


Senator Nicholson will amend his silver survey bill. 


County authorities in Montana seek to sell Senator 


Comstock Co. 


Clark’s Elm Orlu mine for delinquent taxes. 
ing company has asked for a restraining order. 

The Gold Fields American Development, according to 
London Letter, has acquired property on the Comstock 
lode, in Nevada, adjoining the property of the United 


The min- 





Anaconda-Chile Financial Details Announced 


Controlling Interest Bought from Guggenheims—Bonds and 
Debentures Totaling $150,000,000 to Be Issued by 
Anaconda—Stock Will Be Doubled 


LTHOUGH the news that the Ana- 
conda Copper Mining Co. was to 
buy a controlling interest in Chile Cop- 
per Co. was public property some weeks 
ago, it was not until Jan. 15 that the 
financial details of the plan were offi- 
cially announced. By the terms of the 
arrangement, which has been engineered 
by the National City Co. and the 
Guaranty Trust Co., Anaconda will 
secure a contrilling interest in the Chile 
Copper by the acquisition of 2,000,000 
shares held by the Guggenheims and 
by the further purchase of 200,000 shares 
in the outside market. This will be 
sufficient to secure control of the enter- 
prise, as Chile has $95,000,000 of com- 
mon stock outstanding, at a par value 
of $25. About $75,000,000 cash will be 
required for the purchase. With the 
control, Anaconda will also of course 
take over the marketing of the Chile 
output, taking what is necessary for 
the American Brass Co. and selling 
what is thought advisable in the open 
market. The financing is said to rank 
as the largest single item of financing 
by a mining company that has ever 
been carried out in any country. 

To pay for the shares obtained, it is 
proposed to authorize $200,000,000 prin- 
cipal amount of first consolidated 
mortgage gold bonds, to mature not 
before Feb. 1, 1953, and of which $100,- 
000,000 principal amount, to be known 
as “Series A,” are to be immediately 


issued, to bear interest at the rate of 
6 per cent per year, payable semi- 
annually. The remainder of the first 
consolidated mortgage gold bonds are 
to be of such series, to bear such rate 
or rates of interest, to be issued at 
such times, and redeemable on such 
terms as the board of directors may 
from time to time determine. The 
proceeds of the said $100,000,000 of 
Series A bonds are to be used: 

(1) To provide in part for the pur- 
chase of 2,200,000 shares of the stock 
of the Chile Copper Co. 

(2) To provide for the acquisition, 
redemption and retirement of the $23,- 
080,100 Series B 7 per cent ten-year 
secured gold bonds of the company, 
payable Jan. 1, 1929. 

(3) To reimburse the treasury of 
the company in part for the acquisition 
of the stock of the American Brass Co., 
and to provide for the payment of out- 
standing bank loans of the company. 

(4) For working capital. 

In addition to the $100,000,000 of 
Series A bonds to be presently issued, 
there are to be reserved under the 
mortgage, bonds for the refunding of 
$24,669,000 Series A 6 per cent ten- 
year secured gold bonds, due Jan. 1, 
1929 (which are non-callable), and the 
balance of the issue to provide for 
future corporate requirements, under 
provisions to be set forth in the mort- 
gage. 


The mortgage will be a direct mort- 
gage lien on all the plants, real estate 
and equipment of the company owned 
at the date of the execution of the 
mortgage, and will also be secured by 
pledge of shares of stock of certain 
controlled companies, subject to the 
prior payment of $24,669,000 principal 
amount of Series A 6 per cent ten- 
year secured gold bonds above referred 
to. There are also to be pledged the 
shares which the company now pro- 
poses to acquire of the stock of the 
Chile Copper Co. and the stock now 
owned in the American Brass Co. and 
Inspiration Consolidated Copper Co. 

Fifteen-year 7 per cent convertible 
gold debentures to the extent of $50,- 
000,000 are also to be issued, the in- 
terest on these to be payable semi- 
annually, and to mature Feb. 1, 1938. 
These debentures are to be convertible 
into shares of the capital stock of the 
company and are to be issued for not 
less than 2,000,000 shares of stock of 
the Chile Copper Co. to be acquired 
»y Anaconda. 

The capital stock of the Anaconda 
company will also be increased, accord- 
ing to the plans to be voted on Feb. 
26, from $150,000,000 (3,000,000 shares 
at $50 par) to $300,000,000 (6,000,000 
shares at $50 par). 


Pittman Act Silver 


Purchases of silver by the Bureau 
of the Mint during the week ended 
Jan. 13 amounted to 167,000 fine 
ounces. This brings the total pur- 
chases under the Pittman Act to 151,- 
417,912 fine ounces. This leaves about 
46,000,000 ounces still to be purchased.. 
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Geological Findings Encourage 
Michigan Copper Companies 


Experts Declare “Oreshoots Will Con- 
tinue Downward for Further 
Long Distances” 


The statement of the geologists em- 
ployed by Calumet & Hecla to investi- 
gate the origin of the Lake Superior 
native copper deposits, that in their 
opinion “oreshoots will be found to 
continue downward for further long dis- 
tances,” is considered of the utmost im- 
portance in its bearing on the future 
of the Lake district. “If the problems 
arising from increasing rock pressure 
can be solved, as we believe they can, 
and if exploration for the deep exten- 
sions of oreshoots is pursued with due 
understanding of their nature and be- 
havior, profitable mining ought to con- 
tinue a long way below the present 
mine bottoms,’ the geologists say. 
High temperatures will give no trouble 
and there is nothing in the ore to 
vitiate the air in the mines, in their 
opinion. Their conclusion regarding 
continued richness at depth is borne 
out by the fact that ore values in well- 
established shoots appear to be un- 
changed in character or richness from 
the outcrops to the deepest levels. An 
analysis of the situation shows that 
values continue at depth in all of the 
leading producing mines of the district, 
including Calumet & Hecla, Ahmeek, 
Copper Range, Quincy, and Mohawk. In 
the Calumet conglomerate lode, for 
instance, the vein is rich at a depth of 
8,300 ft. Although wider and requiring 
closer selection, the vein is yielding ore 
as rich as the average return from the 
levels above. 


Electric Pumps Replace Steam 

in Michigan 

Both No. 1 and No. 5 Tamarack 
shafts, in the Michigan copper country, 
are to be supplied with electric pumps, 
supplanting steam equipment. The new 
installation will adequately handle the 
drainage problem for the conglomer- 
ate department of Calumet & Hecla 
and reduce pumping costs. The power 
will come from the main plant at Lake 
Linden, but a sub-station will be built 
at the Tamarack branch. 

At No. 1 shaft, pumps will be es- 
tablished at the 9th and 12th levels, 
and the steam pumps dismantled. At 
No. 5, electric pumps will replace the 
bailer now in service. One pump will 
be installed at the bottom of the shaft 
and another about midway. The pumps 
will have a capacity of 350 gal. per 
minute. 


10 per Cent Copper Ore in New 
Swedish Deposits 
By Cable from Reuters to 
“Engineering and Mining Journal-Press’”’ 
Stockholm, Jan. 14—JIn connection 
with the deposits of copper recently dis- 
covered in North Sweden, the Director 
of the Sweedish Geological Survey says 
that the copper contents in the best 
spots reach 10 per cent, and the average 
is 4 per cent. 
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Miner, Buried in Ore, Dies from 
Burns of Carbide Lamp 


An unusual accident occurred at the 
Tough Oakes mine of the Kirkland Lake 
Proprietary a few days ago, when a 
miner named Harry MacAlindan, buried 
in a rock slide, was burned to death 
with a carbide lamp. MacAlindan, with 
two other men, was loading holes in a 
stope above a chute which had “hung 
up.” The chute suddenly gave way, 
and MacAlindan was buried under about 
10 ft. of ore. He was able to talk 
with his companions in the stope, and 
shortly announced that he was burning, 
and asked that water to be poured on 
the pile of rock. One of his companions 
went to get it, and in climbing up a 
ladder with a pail of water, fell about 
25 ft. and fractured his arm and two 
ribs. Before any considerable quantity 
of water could be obtained, MacAlindan’s 
cries ceased. When the body was recov- 
ered it was found that the fall of rock 
had resulted only in a broken arm, that 
he had not suffocated, but the carbide 
lamp had burned a hole in his thigh 
and killed him. 


Granby Will Absorb Canada 
Copper Corporation 


By ALEXANDER GRAY 


The special meeting of Granby Con- 
solidated shareholders to be held next 
month for the stated purpose of taking 
over the Canada Copper Corporation 
is of more than passing interest to 
those who have followed the ill-fortunes 
of the latter. Between Canada, Boston, 
New York, and elsewhere “B. C. Cop- 
per,” or Canada Copper, may be said 
to have gone “over the bumps.” To 
have it allied to or merged with 
Granby after another period of pass- 
ivity may effect what 25 Broad Street 
technical control planned but could not 
consummate. Certainly, Canada Cop- 
per has given a sore series of dis- 
appointments to all concerned—not en- 
tirely on account of the ore. When 
Granby removed to Anyox, and dis- 
mantled its Phoenix establishment, it 
was thought Canada Copper produc- 
tion would compensate that end of the 
province for the loss of the Granby. 
After investigation of Canada Copper, 
August Heckscher and his colleagues 
provided plant and brought power from 
South Kootenay; but when copper 
dropped, railway charges did not; sup- 
plies were too costly; and it was de- 
cided to shut down. An effort was 
made to obtain a better freight rate 
to Trail Metallurgical Works. Failing 
this, Canada Copper refrained from 
operations, and the Trail Works did 
not attempt to do much with copper. 
Now, if Granby and Canada Copper 
combine, when more favorable condi- 
tions arise in the copper market, 
British Columbia may have a stronger 
argument in behalf of its red-metal de- 
posits; for the Howe Sound company 
has taken a fresh hold upon its posi- 
tion. There is also a precious-metal 
content to be borne in mind, in con- 
sidering the value of the ore. 
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Colorado Mines Oppose Increased 
Rates for Electric Current 


Power Company Goes to Federal Court 
to Have Adverse Decree of State 
Utilities Commission Set Aside 


Early in 1921 an application to the 
Colorado Fubl:c Utilities Commission 
tor a 25 to 40 per cent increase in rates 
was made by the Colorado Power Co., 
which serves several of the principal 
mining districts of the state. The in- 
crease was resisted at the hearing be- 
fore the commission by various mining 
companies and by the Mining Associa- 
tion. A decision was rendered by the 
Utilities Commission in June, 1922, 
denying the application for the increase. 

According to an estimate furnished by 
the Utilities Commission, based upon 
the business of the power company dur- 
ing the year 1920, the increase asked 
for would have cost mine and mill oper- 
ators upward of $350,000. 

On Jan. 10, 1923, the Colorado Power 
Co. filed suit in the Federal Court 
against the members of the Colorado 
Public Utilities Commission, protesting 
against their decision, and asking for a 
restraining order which would permit 
the desired increase in rates to go into 
effect at once. The Colorado Power 
Co. contends that the present rates are 
“unfair, unreasonable, and confiscatory,” 
and that federal statutes in regard to 
property rights override the Colorado 
laws in respect to the powers of the 
Colorado Utilities Commission. The 
Colorado statutes provide that the-de- 
cisions of the Utilities Commission may 
be appealed to the Supreme Court, but 
the power company preferred not to 
seek this method of relief, and the ques- 
tion now appears to hinge on the rulings 
of a federal court respecting the powers 
of the Colorado Utilities Commission. 





Five Feet of 7,000 Oz. Silver Ore 
in Ontario Mine 


The most spectacular discovery of 
silver ore ever seen in Ontario, if 
not in any country, was recently made 
at the Keeley property in South Lor- 
rain, near Cobalt, Ontario, where a 
drift on No. 26 vein opened up an ore- 
shoot which showed a width of 5 ft. 
of solid ore across the top of the drift 
and 4 ft. across the bottom. The ore 
averages about 7,000 oz. of silver per 
ton. Drifting has been stopped at the 
request of the Ontario Department of 
Mines, in order to afford an opportunity 
of obtaining a photograph of this face. 
December production from the Keeley 
was 79,000 oz., making a total of 
770,000 for the year. 





No Loafing on This Job 


An unusually good hoisting record 
was recently made at the Kanok Metal 
Co.’s Premier mine at Picher, Okla., 
when the hoisting crew pulled out 10,- 
407 cans of “dirt” in six working days of 
sixteen hours each. The distance from 
the hopper to the bottom of the shaft is 
300 ft., and the cans were hoisted at 
the rate of one every 34 seconds. 
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Tortugas Fluorspar Mine Pur- 
chased by New York Interests 


New Mexican Property Produced High- 
grade Spar in 1920—Plant 
Will Be Enlarged 


The Fluorspar Distributors’ Corpora- 
tion of New York has just purchased 
the Tortugas fluorspar mine and mill, 
near Las Cruces, N. M. The price was 
$60,000, of which $35,000 was paid in 
cash. The new buyers, under the direc- 
tion of Carl F. Schafer, will enlarge the 
plant, which now pays out $50,000 an- 
nually for labor and supplies. Addi- 
tional machinery will be installed and 
another tunnel will be driven to tap the 
ore at a lower level. The present equip- 
ment consists of compressor and air 
drills, hoist engine, rope tram 1,200 ft. 
to the bottom of the Tortugas Mountain, 
jaw crusher at the mine, and a wet con- 
centrating mill situated 4 miles from 
the mine. Concentration is done on jigs 
of the Joplin type. At the mill, dry 
grinding is done in a ball mill; ma- 
chinery is electrically driven. 

The mine was discovered by an old 
prospector named W. H. Ney, who sold 
out to Hayner and Manassee for a grub- 
stake. Hayner and Manassee dug a 
small hole on the vein, which did not 
show encouraging results. Up to this 
point there was not even a burrow trail 
up the steep Tortugas Mountain. In 
February, 1920, the property was taken 
over under lease and bond by Alfred 
Roos, who developed the property, and 
shipped spar of all grades. Later Roos 
took in associates and installed the 
tram, built roads, and started a mill. 
During the early period of development 
a car of 98 per cent spar was shipped. 
This is the only car of this grade 
ever shipped out of New Mexico. No 
other fluorspar mine in New Mexico 
has operated profitably for any length 
of time. During the market slump the 
mine was forced to close down. 

Tortugas Mountain is a bulge in the 
sedimentaries, about 400 ft. in height, 
rising alone and solitary in the midst 
of the flat plains east of the Rio Grande, 
near Mesilla Park. It is the sacred 
mountain of the Tortugas Indians, who 
still live near by, maintaining their 
purity of race in the midst of a Mexican 
population and practicing their secret 
religious rites at certain seasons on 
the mountain, from which spectators 
are excluded. The Indians looked with 
disfavor on the mining operations there, 
which in their opinion amounted to 
sacrilege. When Roos started making 
long open cuts on the vein across the 
top of the mountain, it seemed to them 
that he was cutting open the back of 
the sacred turtle, after which the moun- 
tain is named. The Indians tried unsuc- 
cessfully to induce the local authorities 
to stop mining operations on this ac- 
count. 


Indian Gold Output 


_ By Cable from Reuters to 
“Engineering and Mining Journal-Press’’ 


London, Jan. 20—The output of gold 
in India during December totaled 33,271 
ounces. 


Engineering and Mining Journal-Press 


Labor Situation at Butte 
Improves 


The Butte district is approaching its 
pre-war basis as far as number of em- 
ployees and production is concerned. 
During the last week the Anaconda 
Copper Mining Co. opened the Stewart 
mine, one of the largest copper mines 
in the district, and the Mountain View 
mine, which has always been a large 
copper producer. These two mines will 
employ from 800 to 1,000 men. 

At present approximately 11,000 men 
are employed in and around the mines 
of Butte. The A. C. M. company pay- 
roll totals about 7,000, and the Butte & 
Superior, Davis-Daly Copper, North 
Butte and East Butte, and Elm Orlu 
companies have about 4,000 men. Prior 
to the war during normal times the 
average number was close to 13,500. 

Out of twenty or more large proper- 
ties owned by the Anaconda company, 
fifteen are now working with average 
crews. The remaining properties will 
be reopened and run to capacity as fast 
as experienced miners return. 

During the early part of the winter, 
men returned to the district in large 
numbers, for the reason that small 
operations in outlying districts were 
closing for the winter. Prospectors, 
dry-farmers, and harvesters also sought 
work at the mines. Since the first rush 
of men there has been a steady, con- 
tinuous influx. All miners are given 
work as fast as they apply, and all 
others not qualified as miners are given 
work either underground or on surface 
as fast as conditions make it possible 
to do so. 


Minnesota Legislators Plan Addi- 
tional Taxes on Iron-Ore Industry 


Minnesota legislators will be asked 
to consider again this year the placing 
of additional tax burdens on the al- 
ready hampered iron-ore industry of 
the state. Representative Bendixen has 
introduced a bill which would impose 
a 6 per cent tax upon royalties accru- 
ing from the leasing of mining proper- 
ties, and certain Non-Partisan League 
members of the legislature are endeav- 
oring to get before the House a provi- 
sion for raising the occupational, or 
“tonnage,” tax from 6 to 10 per cent. 

The 6 per cent occupational tax on 
iron-ore mining which was made a law 
two years ago is now before the Fed- 
eral Supreme Court, its constitution- 
ality having been attacked by the mine 
operators. The disposition of those 
who enacted the original law is that 
the rate should be left where it is dur- 
ing the present session until the con- 
stitutionality of the measure is passed 
on. On account of the legal attack on 
the law, no taxes have yet been col- 
lected under it. 

It seems likely that the royalty bill 
will pass. It is similar to a 5 per cent 
tax bill passed by the House at two 
previous sessions and each time de- 
feated in the Senate. The new bill 
provides for a 6 per cent tax to make 
it conform with the rate in the occu- 
pational tax law. 
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Diamond “Trust” Sees Better 
Times Ahead 


Working Agreement with Congo Pro. 
ducers Has Re-established Control 
of Marketing 


At the thirty-fourth annual meeting 
of the shareholders of De Beers Consoli- 
dated Mines, Ltd., which dominates the 
diamond “trust,” the chairman said that 
during the year ended June 30, 1922, the 
company’s cash resources represented 
by the general fund had been reduced 
from £700,000 to £173,800 so that the 
company could meet its obligations. 
This fund stood at £1,844,000 on June 
30, 1920, just before the depression. It 
would thus be seen that during the two 
years ended June 30, 1922, the company 
had drawn on its reserves to the extent 
of £1,670,000, according to a dispatch 
to Reuters from Kimberley, South 
Africa, on Dec. 30. 

The reserve for the stabiliment of the 
diamond trade has been reduced from 
£2,476,900 to £2,455,000, owing to the 
liquidation of some interests. The 
usual augmentation of the debenture 
redemption fund had taken: place, in- 
creasing this reserve to £834,000, which 
was invested in gilt-edged securities. 
Current liabilities are £480,736 and are 
amply covered by cash assets amount- 
ing to £749,000. Profit and loss account 
showed mining expenditure of £798,000 
and other expenditure, including fixed 
charges, to £531,000. On the credit side 
the diamond account for the year 
amounted to £401,000, being the small- 
est amount shown in any year in the 
company’s history. 

After a period of twenty months of 
complete inactivity, washing operations 
were resumed on a limited scale on 
Nov. 27. Practically the whole of the 
company’s cash resources were ex- 
hausted during the last slump, but the 
£834,000 set aside toward the redemp- 
tion of debentures remained intact. 
However, the company was turning the 
corner and the chairman expressed the 
opinion that there were better times 
ahead. The diamond market, which, for 
a period of nearly two years, had been 
practically stagnant, was at last slowly 
but surely emerging from the greatest 
depression it had ever experienced, but 
the company could not hope to do busi- 
ness of normal dimensions until the 
world’s trade had generally flowed into 
well-balanced pre-war channels. 

The policy of control had undoubtedly 
saved the situation and preserved the 
industry. In this connection the chair- 
man read a cable received by him from 
S. B. Joel, to the effect that after pro- 
longed negotiations he had practically 
concluded an agreement whereby dia- 
monds produced by the Congo and An- 
gola would be disposed of in conjunction 
with the Diamond Syndicate, thereby re- 
establishing control of the disposal of 
all the principal producers of diamonds. 
The chairman announced that a satis- 
factory arrangement had been entered 
into for the firm sale of an important 
quantity of diamonds for the six months 
ending June 30, 1923, and a further 
quantity for the second half of 1923. 
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Sunnyside Mine, in Colorado, 
Is Capable of Earning 
Good Profits 


Ex-Manager From San Juan Notes Ec- 
centricities of Nature That Con- 
front the Inexperienced 


By W. H. STAVER 


The following information concerning 
the present status of the Sunnyside 
mine, of the U. S. Smelting, Refining & 
Mining Co., in the San Juan district 
of Colorado, comes from a source that 
I consider reliable. In these pussyfoot 
days some plain words without any 
camouflage may help. 

In 1917 the mine had 667,000 tons of 

ore “blocked out” or “in sight,” with 
“possibilities” of much more, from the 
driving of the Terry tunnel under the 
Washington shaft. The past record of 
the property is excellent, and there is 
said to be four years ore supply “blocked 
out” at present. The Terry tunnel 
would give 400 ft., vertically, of addi- 
tional stoping ground. 

The average grade of ore blocked is 
approximately, gold, 0.05 oz.; silver, 
5.00 oz.; lead, 6 per cent; zinc, 7 per 
cent. The property is equipped with a 
four-mile tramway, built in 1908, 
capable of handling 300 tons in eight 
hours. Ore is crushed to 14 in. by a 
Gates crusher. The mill equipment in- 
cludes three 30 x 30 ft. circular steel 
bins, three 8-ft. Marcy mills, three Dorr 
drag classifiers, three 4 x 12 ft. tube 
mills, three Dorr classifiers, one 4 x 7 ft. 
tube mill, one Dorr classifier, thirty-five 
Minerals Separation flotation cells, two 
40 x 12 ft. thickness, and one filter plant. 

Preferential flotation is used. Lead 
is dropped first, giving a 45 per cent 
product. Zine is then dropped, a 50 
per cent product being made, if possible. 
Iron goes into the tailings. Niter cake 
is used to make the solution acid. It is 
suspected that much zinc gets into the 
lead, thus penalizing that product in the 
good old way. 

To some of us who have worked in 
the San Juan, watching able men from 
other districts come and go, the hap- 
penings at the Sunnyside have been 
especially illuminating. It is hoped that 
under the present management of E. L. 
Young the handicap of the engineer, or 
mine manager, whe does not know the 
ways of the snow-slide, the Rio Grande 
Southern, the Swede-Finn, and the 
Austrian-Italian, may be overcome. The 
Sunnyside is a great mine, and made 
money for Judge Terry as well as for 
the Terry brothers, who continued its 
great career and conducted successful 
Operations. It can be made to show 
large profits. 

The experience of the Sunnyside, 
which is not using the ability and ex- 
perience of Joe Terry, the former owner, 
affords an interesting comparison with 
the Alta mine, near Ophir, Colo. The 
Alta was sold by the Wagner brothers 
to a new corporation called the Wagner- 
Belmont. The new management was 

unfamiliar with the eccentricities of the 
snowy San Juan.~ Now, the Wagners 
are again in charge and will probably 
“bring it back.” 
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New York Bay Will Disgorge 
1,000,000 Lb. of Copper 


More than 1,000,000 lb. of copper will 
be recovered from the bottom of New 
York Bay, in the main channel be- 
tween Governors Island and Bedloe’s 
Island. 

The copper was sunk on Jan. 18, 
1920, as the result of a collision in a 
fog between the navy barge “Anode,” 
carrying the copper and the army 
transport “Buford.” 

The metal is now resting in mud 
93 ft. below the surface. A dredging 
company has taken a contract on a 
royalty basis to recover the metal. It 
is in the form of large ingots. 
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Miners at Yak Tunnel Mine, 
in Leadville, Strike 


When the manager of the Yak Tun- 
nel mine, operated by the American 
Smelting & Refining Co., declined to 
abide by the findings of the Colorado 
industrial Commission awarding an in- 
crease in wages of 50c. per day, the 
miners employed at the property walked 
out on Jan. 4. The strike was called 
by John O. Kane, president of the Lead- 
ville Miners’ Union. All of the other 
properties in the district acquiesced in 
the decision of the commission that an 
increase was warranted by the enhanced 
cost of living and raised the rate of 
wages accordingly. 


News from Washington 


By PAUL WOOTON 
Special Correspondent 





Nicholson Will Amend “Silver” Bill 


Senator Hopes for Investigation Similar to Agricultural Inquiry 
—Gold May Be Included—Problems Closely Connected 
—Sundry Witnesses Examined 


EARINGS have been concluded on 

Senator Nicholson’s silver inquiry 
bill. They disclosed the need for some 
alterations in the measure, as orig- 
inally introduced, and it is probable 
that Senator Nicholson will introduce 
an amended bill, so that the inquiry 
may be undertaken exactly as that 
made for the agricultural situation. 
The successful outcome of the agricul- 
tural inquiry makes that a popular 
precedent to follow. 

Since the hearings on the Nicholson 
bill began, it has become more and more 
apparent that difficulties would be en- 
countered were the commission for 
which the bill provides to include mem- 
bers other than those selected from the 
two houses of Congress. 

The suggestion has come to the com- 
mittee from a number of quarters that 
the inquiry should include a study of 
gold. Gold and silver are so inter- 
related that there could be no research 
into the currency status of silver with- 
out considering the monetary status of 
gold. In addition to the fact that it 
wou'd be difficult to divorce the two 
metals in such an investigation as is 
proposed, there is the important reason 
that gold also is facing a real crisis. 
Sight has not been lost during the hear- 
ings, however, of the fact that there 
are greater interests concerned than 
those of the producers of the precious 
metals. 

The Nicholson bill, in its original 
form, proposed an approach to foreign 
countries. To avoid any possible mis- 
interpretation of the activities of the 
committee, it is probable that this por- 
tion of the bill will be altered. 

Witnesses who appeared before the 
committee presented the opinions and 
conclusions of both the producers and 
the smelters. In addition, much was 
said in behalf of those who are con- 


cerned with gold and silver from the 
financial standpoint only. Among those 
who testified were F. H. Brownell, J. F. 
Callbreath, Ravenel MacBeth, and 
Sidney Jennings. 

The last witness called by the com- 
mittee was H. N. Lawrie, of the Amer- 
ican Gold and Silver Institute. He 
presented monthly price curves from 
1912 to 1921 for wheat, cotton, and 
silver. These curves show the similar- 
ity between the exchange value of silver 
and the prices of agricultural products. 
Mr. Lawrie stressed the profound in- 
fluence which the subject has on the 
agricultural industry and on our export 
trade. He presented correspondence 
with Grosvenor M. Jones, the chief of 
the finance and investment division of 
the Bureau of Foreign and Domestic 
Commerce, to indicate the bearing that 
the subject has on trade and on indus- 
try in general. 

Mr. Lawrie also presented data with 
regard to the reserve and currency uses 
of gold and silver in foreign countries 
since 1913. He suggested that inquiry 
should be made as to whether or not 
a reserve demand for silver cannot be 
created in European countries, so that 
they may restore their gold standards 
and increase their purchasing power in 
the American market. 

The point also was brought up as to 
the need for extending government 
credit facilities to the producers of 
silver to the same extent they have been 
extended to farmers. Mr. Lawrie con- 
tended it is especially important te the 
country as a whole to have silver mar- 
keted in an orderly way. He discussed 
the application of the export-associa- 
tion idea to silver. The material on 
that subject which has been published 
in the Engineering and Mining Journal- 
Press was made a part of the official 
record. 
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Arsenic Situation Not Critical 


Important Producers Get Only 9c.—Sources of Supply Are 
Adequate—Industry Needs Stabilization 


HOUGH calcium arsenate supplies 

will not be entirely adequate for 
the requirements of 1923, supplies of 
white arsenic will be diverted from the 
manufacture of lead arsenate and from 
the manufacture of glass, thereby mak- 
ing available supplies sufficient to meet 
the urgent demands of the cotton farm- 
ers in the South, according to a report 
made jointly by the Bureau of Ento- 
mology and the Geological Survey in 
response to a Senate resolution. Dr. 
B. R. Coad, of the former, and G. F. 
Loughlin, of the latter Bureau, are the 
authors of the report. They point out 
that there is an apparent shortage of 
about 5,000 tons of white arsenic in 
the supplies needed prior to May 1. 
It is admitted, however, that this short- 
age may be decreased by importations 
and by increases in production. 

There is great need, the report shows, 
for stabilizing the arsenic industry. It 
is apparent that the sources of supp'y 
are adequate, and it is predicted that 
sufficient white arsenic will be produced 
to meet the requirements of 1924 and 
subsequent years, provided the market 
can be kept sufficiently stable to en- 
courage production. Rapid increases in 
the demand for calcium arsenate may 
be expected, declares the report, “as the 
use of calcium arsenate as an insecti- 
cide has emerged from the experimental 
stage.” 

Mr. Coad was given access to the 
books of the American Smelting & Re- 
fining Co., and to those of the United 
States Smelting, Refining & Mining Co. 
He has verified the statement of those 
companies that practically all of their 
output has been sold directly to the 
consumers and that their entire output 
until June 1 is under contract. The 
eontract price for the material is 
around 9c. per pound. The Anaconda 
company also contracted for its output 
last October, so that the principal 
domestic producers, the report says, 
“are, therefore, unable to take advan- 
tage of the high prices (15 to 17c. per 
pound in December, 1922), for any ap- 
preciable quantity of white arsenic. 
The conclusion is obvious that any re- 
cent speculation in white arsenic has 
been with imported material.” Even 
in the case of foreign arsenic it was 
admitted that such speculation as was 
discovered involves only extremely small 
amounts. No credence is given to the 
rumors that large amounts of white 
arsenic are being held to influence the 
price. 

With the view of stabilizing the ar- 
senic industry, a co-operative study by 
the Geological Survey, the Bureau of 
Mines, the Bureau of Chemistry, and 
the Bureau of Entomology “of the ap- 
pearance and supplies of arsenical ores, 
their reduction, and the manufacture 
and use of arsenic compounds” is sug- 
gested in the report. Reference also is 
made to the benefits which will follow 


concerted action among producers, man- 
ufacturers, and consumers. 

The shortage of 1922 was brought 
about by the sudden slump in the de- 
mand for this material in 1921. The 
decline in the price of cotton made it 
impossible for the southern farmers to 
buy. Apparently, the manufacturers 
did not foresee the possibilities of heavy 
purchases in 1922. As a result, prices 
reached a point early in 1922 where 
manufacturers were discouraged from 
adding to their stocks, which were 
unusually large at the beginning of 
1922. 

Early last year, the report points 
out, there were 8,000,000 Ib. of calcium 
arsenate in warehouse storage. South- 
ern banks, convinced that calcium ar- 
senate had passed the experimental 
stage, were liberal in financing pur- 
chases, and as a result stocks soon were 
exhausted. Altogether about 16,000,000 
lb. of calcium arsenate was sold in 1922, 
without satisfying the demand. 

It was not until the fall of 1922 that 
prices for white arsenic were high 
enough to stimulate production. The 
steady increase in production which be- 
gan in 1914 was offset in part by a 
decline in imports. A part of that 
increase undoubtedly was due to war 
demands. The present demand for 
white arsenic is estimated by the Geo- 
logical Survey to be 12,000 tons a year. 
The capacity of the white-arsenic re- 
fineries is 18,000 tons annually. The 
Geological Survey also estimates that 
at least 25,000 tons could be saved each 
year as a byproduct in the smelting of 
arsenical ores in the western states. 

The present minimum annual demand 
for white arsenic is itemized by Mr. 
Coad as follows: Calcium arsenate, 
3,500 tons; glass, 2,000 tons: Jead ar- 
senate, 2,000 tons; weed killers, 1,500 
tons; paris green, 1,200 tons; dips, 
1,000 tons; and proprietary mixtures, 
750 tons. 





South Bank of Red River Bounds 
Oklahoma — Oil Lands 
Are Involved 


Jurisdiction over valuable oil lands 
which has been in dispute between 
Texas and Oklahoma several years was 
declared vested in the State of Okla- 
homa by a decision rendered by’ the 
U. S. Supreme Court on Jan. 15, in the 
so-called Red River boundary case. 

The Supreme Court, with Associate 
Justice McReynolds dissenting, decided 
that the jurisdiction of Oklahoma should 
extend to the south bank of the river at 
average level. This means that in 
periods of low water, or about ten 
months of the year, there will be land 
on the south bank over which Oklahoma 
is entitled to jurisdiction. In a previ- 
ous test case, the court had held that 
the south bank of the river, and not the 
middle of the river bed, marked the 
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boundary between the states. Okla- 
homa lost its claim to certain sections 
in the latest decision, however, the orig- 
inal bank of the river being different 
from the present bank. A commission 
of three members was ordered by the 
court to survey a boundary between 
Texas and Oklahoma, in accordance 
with the decision. 

Associate Justice McReynolds, in a 
dissenting opinion, held that the orig- 
inal grant from Spain, shown by deeds 
running back to 1812, did not con- 
template the south bank of the Red 
River as the boundary, because this 
would at that time have involved inter- 
national complications. 





Judge Interests in Utah Lose 
Fight for Tunnel Water 


Cannot Sell That From Snake Creek 
Adit—Belongs to Irrigation Com- 
pany, Decides Supreme Court 


Underground waters of a percolating 
character, which are brought to the sur- 
face by a mining tunnel, belong to the 
company originally appropriating the 
use of the waters from the stream into 
which they are discharged, under Utah 
law, according to a decision by the U. S. 
Supreme Court in the case of the Snake 
Creek Mining & Tunnel Co., controlled 
by the Judge interests at Park City, 
Utah, against the Midway Irrigation 
Co. The decision establishes an impor- 
tant precedent for various irrigation 
and mining projects in the West whose 
interests regarding water rights may 
conflict. 

In this case, the mining company has 
a tunnel running 14,500 ft. into a hill. 
The underground water which was 
tapped is brought to the surface and 
discharged into the Provo River. The 
mining company attempted to sell the 
use of this water for irrigation pur- 
poses farther down the stream. It does 
not use the water for its own opera- 
tions. The irrigation company resisted 
this effort, asserting that it had estab- 
lished water rights to the river under 
Utah laws and that the water brought 
through the tunnel otherwise would 
have percolated through the earth and 
made its appearance in springs which 
would have run into the river. It was 
shown that since the water had been 
tapped by the tunnel, the supply from 
springs farther down the stream had 
diminished. A long legal battle, in 
which geologists and other scientists 
testified as expert witnesses, preceded 
the first decision of the suit in Utah. 

The district court, where the suit was 
instituted, held for the mining com- 
pany. The circuit court of appeals 
reversed this judgment, and the Su- 
preme Court opinion sustains the cir- 
cuit court, holding that the facts as 
claimed by the irrigation company are 
correct and that under Utah law the 
water from the tunnel belongs to the 
river and because of the irrigation 
company’s legal appropriation of that 
river’s water, distribution lodges with 
the irrigation company. 
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London Letter 


Gold Fields American Development Co. 
Gets Control of Comstock 
(Nevada) Property 


By W. A. DoMAN 


London, Jan. 5.—Considerable inter- 
est has been aroused by the announce- 
ment that the National Mining Cor- 
poration and the Gold Fields American 
Development Co. have obtained con- 
trol of a large gold and silver property 
on the old Comstock lode, in Nevada. 
The property has been reported upon 
by Hugh Rose, and A. F. Keene, of the 
Gold Fields American Development Co. 
It would appear that the rich ore has 
been extracted and treated by crude 
methods at a cost of about £5 per ton, 
* ore carrying a lower metal content be- 
ing then unprofitable. An American 
company has been working on the low- 
grade ore, and the plan now is to equip 
the property with a first-class plant 
and recover the gold and silver contents 
by modern scientific treatment. 

Engineers report that in the old 
workings about 4,500,000 tons of ore is 
available, of an average value of 24s. 
per ton, taking 60c. per oz. as the value 
of silver and gold at its normal price. 
Treatment costs are estimated at 12s. 
per ton, including management, tax- 
ation, and realization of metals. 

A plant to deal with 2,000 tons of ore 
a day is to be erected, and the earning 
capacity is expected to be $1,500,000. 
The plant, which will be up to date, will 
cost a large sum of money, and a sub- 
stantial initial outlay is essential; but 
it is said that the two companies named 
have obtained control on favorable 
terms. The capital of the new company 
to be formed to work the property will, 
I believe, be $20,000,000, and the shares 
are likely to be listed on the New York 
exchange. I understand that, so far, it 
has been decided not to offer any shares 
in London. 

As the Russo-Asiatic Consolidated 
has not been able to recover its prop- 
erties from the Soviet governments, 
it is taking an interest, through its 
directors, Leslie Urquhart, R. Gilman 
Brown, and Dean P. Mitchell, and its 
manager and secretary, J. P. B. Web- 
ster, in Turkey. A company has been 
registered, entitled “The Corporation 
for the Economic Development of Tur- 
key” with a nominal capital of £250,- 
000 in £1 shares, one of its objects be- 
ing to search for minerals and to carry 
on the business of mine and quarry 
owners. Although the nominal capital 
is only £250,000, it may be increased to 
£1,000,000 or even more. In an inter- 
view J. P. B. Webster states that the 
activities will cover the whole of Tur- 
key, with especial reference to the Asia 
Minor portion, and may be expected to 
have a great influence upon the eco- 
nomic development of Turkey in the 
event of Anglo-Turkish relations re- 


suming their old status of friendliness. 
Leslie Urquhart was born in Asia Mi- 
nor, and speaks Turkish fluently. The 
board of the company will consist of 
five British directors and four Turkish. 

The Cordoba Copper Co., which has 
been for long in a bad financial posi- 
tion, is to be reconstructed by reducing 
the capital to the extent of 3s. per 
share, equal to £120,000. The capital 
will accordingly be reduced from £200,- 
000 to £80,000, in 2s. shares. A circu- 
lar issued by the directors states that 
operations at the Mosabeni (India) 
mine are encouraging, 1,576 ft. having 
been driven on copper-bearing lodes. 
In addition, the results of work at Sur- 
da and Dhobana are also described as 
most encouraging. Engineers repre- 
senting John Taylor & Sons are to 
proceed to the property to consider the 
most suitable plant to treat the Mosa- 
beni ores. 





Queensland Letter 


Mount Morgan Operations Improve Sta- 
tistics for Year—No Profit, How- 
ever—Mount Cuthbert for Sale 


Brisbane, Dec. 17, — The mining 
record for 1922 in Queensland will be 
a better one than that of 1921, but this 
will be due to the fact that Mount 
Morgan has been in operation for nine 
months of the present period, whereas 
it was closed down for a similar term 
last year. The gold output of the state 
for eleven months of 1922 (68,889 oz.) 
is 33,800 oz. more than that of 1921, 
but, as the Mount Morgan mine during 
the eight months it was producing in 
that period had a yield of 4,200 oz., the 
comparative normal output of the state 
indicates an actual decrease. As Mount 
Morgan is still being worked at a loss, 
there has been a fear on the part of 
those whose livelihood depends on the 
continued operation of the big mine that 
it would not resume after the coming 
Christmas holidays, but it has just been 
announced that work will be taken up 
again, after the recess, on Jan. 8. 

The price of copper is still low, and, 
as far as is known, nothing has tran- 
spired, or is likely to transpire in the 
near future, to make the position of 
Mount Morgan more hopeful than it has 
been for several months past. The 
mine’s ore reserves are being steadily 
reduced without any benefit accruing to 
the shareholders, who have received no 
dividends for nearly two years. The 
only persons benefiting from the carry- 
ing on of operations are the employees, 
who continue to receive good wages, 
and the government, which gets a 
royalty on the gold produced. 

The state’s mineral output for the 
year, apart from gold, will, on account 
of the small production of copper, be 
small. In normal times, copper is the 
chief mineral product of the state, but 
last year the turnout of this metal was 
all but negligible, and this year it has 
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been almost exclusively confined to 
Mount Morgan. Tin mining has been 
brisk during the last few months, and 
for the year may show a comparative 
improvement, and the satisfactory mar- 
ket rate ruling of late for lead should 
help considerably to increase the value 
of the yield of this mineral. 

Further negotiations between the 
shareholders, the debenture and the 
prior-lien bond holders, respectively, of 
the Mount Cuthbert copper-mining 


the prior-lien bonds agreeing to allow 
the company till April 26 next to 
liquidate those bonds, on the condition 
that the mines are kept in good order 
in the meantime. 

To do this has been costing about 
£300 per month; the only means of 
meeting this expense is from calls, and 
these have been lately “growing smaller 
by degrees and beautifully less.” The 
directors are therefore now seeking a 
purchaser for the company’s property. 

The Hampden-Cloncurry, another of 
the Cloncurry copper companies, has 
closed its last financial half-year with a 
loss, on working account, of over £8,000, 
increasing its debit of profit and loss to 
nearly £17,000. The smelters of this 
company have been closed down for 
nearly two years, and the loss suffered 
has been caused by the necessity of 
keeping the mines and plant in order 
while they have been non-productive. 

——>———. 


Johannesburg Letter 
Eastern Portion of Farm Geduld Will 
Be Leased 
By JOHN WATSON 


Johannesburg, Dec. 19—The following 
dividends have been declared during the 
past week: 


Rate of 
Divi- Dividend 
dend Per Per 
No. Cent Share 
Brakpan Mines, Ltd.... ; 21 20 = 4s. 
Rand Selection Corpcration, 
ea ae te ae ata g'os 45 223 4s. 6d. 
Springs Mines, Ltd......... 7 > 
New Era Cons., Ltd.. 3 123 73d. 


ieecaks 1 
Meyer & Charlton,G.M., Ltd. 66 50 —s-'10s. 


Van Ryn, G. M., Estate..... 38 73% Is. 6d. 
Witwatersrand Deep, Ltd.... 27 124 2s. 6d. 
Witwatersrand Deep, Ltd... . 28 73 Is. €d. 


The island of Madagascar is rich in 
radio-active minerals. The Manandona 
region has been found to contain uranite 
(uranium phosphate), and uranium 
oxide exists in the Ankaratra district. 
Last year nine tons of uranium oxide 
was exported, and it is said that 18 
tons will leave the island this year. 

The Union Government has issued a 
notice, No. 2000 of 1922, calling for 
tenders for the lease of the exclusive 
right to mine precious metals on 2,640 
claims, forming the eastern portion of 
the farm Geduld, No. 24 in the Mining 
District of Boksburg. Applications in 
writing must be in the hands of the 
Government Mining Engineer, New Law 
Courts, Johannesburg, not later than 
noon on April 3, 1923. It is estimated 
that £1,000,000 will be required to be 
spent within a period of four years and 
a further £850,000 to complete the de- 
velopment and equipment of the prop- 
erty. 





204 


Montreal Letter 


Will Labrador Be the Next Big Gold 
Field?—Rush to Stag Bay District 


By ALEXANDER GRAY 


Montreal, Jan. 2—“The sample of 
gravel weighing 25 lb. 3 oz. marked 
‘Labrador,’ and submitted to us for 
analysis, contains gold, 5 oz.” 

When Ledoux & Co. made this report 
on a grab sample procured by H. C. 
Bellew on the bank of Big Brook River, 
which empties into Stag Bay, on the 
coast of Labrador, wings were given to 
fancy, and there is a mild type of furore 
now-a-days, not only in Newfoundland 
but in New York, Halifax, throughout 
Nova Scotia and New Brunswick, Ot- 
tawa, and in Montreal. ‘Companies 
galore, syndicates and expeditions are 
organized. The argonauts are after the 
Golden Fleece—although it is not under- 
stood or intimated there is any fleecing. 
“Tt is just around the corner from Mon- 
treal,” according to picturesque page 
advertisements — notwithstanding the 
latest Klondike is really 630 miles by 
sea north of St. Johns, Newfoundland. 
Bellew was cruising for timber. His 
chance find and observation of specks 
of gold have resulted to Jan. 2. in “645 
locations”—the “rush” is on. 

Labrador Goldfields has eighty loca- 
tions; May & Co., Montreal stock- 
brokers, hold twenty-two claims; B. M. 
McGrath, who has interested New York 
people, has thirty-five claims and has 
organized the Terranova Exploration 
Co. If the adventurous cannot reach the 
placers by the sea route they will get 
there by airplane. All are in a hurry, 
unmindful of climatic handicaps for 
months hence, frozen streams and drift 
ice. Labrador Gold Deposits is capi- 
talized at $150,000. Labrador Goldfields, 
Ltd.—the McGrath group with New 
York connections—has a capitalization 
of $300,000, which it is hoped to in- 
crease to $25,000,000, as and when 
necessary. Stag Bay Gold Mines, Ltd., 
is incorporated for $5,000,000, the 
avowed intention being to expend only 
$500,000 this coming summer. 

Evidently, the invasion will be a for- 
midable one, but those who go there in 
haste may repent at leisure, according 
to persons most familiar with Labra- 
dorean conditions. One company with 
areas on Black Duck Creek, Pumilialik, 
and Big Brook rivers has a unique leas- 
ing plan by which for an undertaking to 
pay $1,000, subscribers will be allotted 
a quarter acre plot. Of this thousand 
dollars, $800 will be collectible on a 50 
per cent basis out of the first $1,600 
of gold washed on the field by the 
lessee. Thereafter this schedule of 
royalties will obtain: On the first 
$100,000, 10 per cent; on the second 
$100,000, 20 per cent; on the third 
$100,000, 30 per cent; on the fourth 
$100,000, 40 per cent; on the fifth, $100,- 
600, 50 per cent. 

Thereafter the division will be fifty- 
fifty. Calculations, before there is any 
justification for them, make the cubic 
contents of a quarter acre worth from 
$121,000 to $947,000. If any subscriber 
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draws no gravel in the lottery, he will 
be assigned another area. All you 
have to do when the entrance fee is 
up, is to “take a Pullman to Montreal 
on Monday morning, step aboard a first- 
class steamer a few hours later, and on 
Friday you could be digging out gold in 
Labrador. . . .” If— 

A novel departure has been made by 
the Canadian Club of New York. It is 
proposed by the officers of that organ- 
ization to have a corps of technical and 
non-technical guides, philosophers, and 
friends for the special purpose of popu- 
larizing Canadian mining ventures. 
Through this auxiliary organization 
first-hand authoritative information will 
be dispensed, and promoters will be 
aided in procuring capital—if, of course, 
the projects have merit and terms are 
not too preposterous. An A.R.S.M. 
has been retained. What he does not 
know or cannot ascertain will be fur- 


nished by his staff or whoever does . 


know, so Canada and the Engineers’ 
Club now will understand that things 
are “all set.” The social and scientific 
amenities are satisfied! 


—>——_ 


ONTARIO 
Teck-Hughes Buys Orr 


Upon the initiative of New York 
people, the Teck-Hughes Gold Mines, 
Ltd., of Kirkland Lake, Ont., proposes 
to purchase the adjoining Orr property. 
The understanding is the Teck-Hughes 
capital will be increased from $4,000,000 
to $5,000,000 and the additional mil- 
lion shares will be the purchase price 
of the Orr. Some of the Teck-Hughes 
oreshoots pitch into the Orr property. 
The plan will be referred to the Teck- 
Hughes stockholders at a meeting to be 
held on Feb. 1. 


—__——. 


MEXICO 


Mexican Corporation Resumes Work at 
Taviche, Near Oaxaca 


The Mexican Corporation has begun 
active operations in Taviche, near 
Oaxaca, Mexico. The general manager, 
Frank Leonard, formerly of Butte, 
Mont., has established his office in 
Taviche. The present work consists in 
cleaning out the main tunnel of the 
Escuadra and repairing track. The 
first work will be done on unwatering 
the interior shaft in the Escuadra, 
about 71 m. deep, where good ore is 
known to exist. From this shaft drifts 
and crosscuts will be run to develop the 
two Escuadra veins and the veins from 
the parallel optioned claims, Navarro, 
Induccion, and Alfredo. A small air 
hoist and air drills will be used. The 
company is also laying track in the 
Navarro workings, and driving on this 
vein, 

The management of big San Martin 
mill appears to be preparing to start up, 
after changing the cyanide plant to 
flotation. Kline, the former mill super- 
intendent, 1s now at the mine conduct 
ing tests. This company has been 


studying for years the installation of 
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electric power from a plant to be in- 
stalled on the Totolapam River. Plans 
already made show this to be feasible, 
there being water for over 1,000 hp. 


Mazapil Copper Co. May Electrify 
75-Mile Railroad 


Plans and specifications are being 
considered for electrifying the railroad 
between Saltillo and Concepcion del Oro. 
This line is owned and operated by the 
Mazapil Copper Co., controlled by Eng- 
lish capital. It is about 75 miles long 
and is used principally for conveying 
ores and supplies to and from the mines 
and smelters of the company. The com- 
pany has a lead smelter at Saltillo and 
a copper smelter at Concepcion del Oro. 
The principal mines are situated at 
Mazipil, a few miles from Concepcion. 


Placer Operations Near Morelia, State 
of Michoacan 


Andres Aldasoro, mining engineer 
and president of the recently organized 
Placeres de Oro de Michoacan Mining 
Co., has obtained from the federal gov- 
ernment of Mexico a special concession 
to explore the gold placers in the beds 
and along the Zapotillos and Libertad 
arroyos and tributaries in the western 
part of the State of Michoacan, exclud- 
ing properties which have been formerly 
titled or legally recorded. Water to be 
utilized in the washing of the gold 
sands will be taken from the above- 
mentioned streams. 

The franchise is for a period of nine- 
teen years, provided all terms stipu- 
lated are observed. Work is to be 
started immediately, and a _ certain 
amount accomplished within twelve 
months. Drilling is to be carried on in 
certain places, and a dredge to cost not 
less than 100,000 pesos is to be in oper- 
ation within eighteen months. 


Real del Monte Increases Holdings 
at Pachuca 


Carlos S. Mejorada, attorney who is 
representing the Real del Monte y 
Pachuca mining company, has applied 
for titles to a group of 208 mining 
claims, embracing a surface area of 
over 500 acres. The filing has been 
recorded under the name of El Alamo 
group. The claims are situated in the 
vicinity of the Magdalena, El Lobo, 
Alsacia, Oriente, Fochette, El Rubi, El 
Diamante, and El Titulo mines, all of 
which are producers and most of which 
belong to the company. Extensive de- 
velopment work is planned to open up 
this new property. Shafts will be sunk 
in various places and tunnels and cross- 
cuts run to open big orebodies. The 
ores will be treated by the new mill 
recently completed and put in operation. 

The Penas zine mines, situated about 
30 miles east of Torreon, are to be 
opened up by Ricardo Pilz. About 200 
men will be put to work immediately. 
Torreon mining men are resuming oper- 
ations of some of the mines in the 
Reyes mining district about 100 miles 
southwest of Torreon. The Encantada 
and other properties are being worked. 
The first shipments will be sent to the 
smelter at Torreon. 
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CALIFORNIA 


san Francisco Correspondence. 
New Debris Dam Stimulates Activity 
in Hydraulic Mining 

Increasing interest is being shown in 
placer, hydraulic, and drift mining. The 
Bullard’s Bar debris dam, which was 
started with a proposed height of 37 ft., 
is now being built to a height of 175 ft. 
by the Yuba Development Co. It is 
understood that construction details 
have received the approval of the Cali- 
fornia Debris Commission. The pres- 
ent height of the dam is 40 ft. It is of 
the arch type and of concrete con- 
struction. The completion of the dam 
is expected during the current year. 
The Yuba Development Co. will charge 
for storage of debris at the rate of 3c. 
per cu.yd. 

Requests for permits to hydraulic 
have been made by the Scales hydraulic 
mine north of Brandy City; the Depot 
Hill mine, above Camptonville; the 
Never Sweat and Southern hydraulic 
mines, near Portwine; and the St. Louis 
mine near St. Louis. The Depot Hill 
mine has about filled its debris dam, a 
concrete dam 54 ft. high constructed 
in 1908. Another concrete dam, on 
Slate Creek, has also been about filled. 
The new dam will afford a storage for 
hydraulic mine tailings for a large area 
and will stimulate hydraulic mining 
operations in a region that affords 
promise of successful operation. The 
Brandy City hydraulic mine has been 
operated by the Bulkeley Wells inter- 
ests for some time. 


Old Producers in Tuolumne County 
Are Being Revived 


Reports credit what may be an impor- 
tant discovery of rich gold ore to the 
Casa Madera mine on the south slope 
of Mount Lewis, 10 miles above Camp 
8, Tuolumne County. The mine is on 
the east belt of the Mother Lode. The 
superintendent, O. B. Lefurgy, put a 
few men to work on the outcrop of the 
vein. A large body of rich ore was 
discovered. This discovery demonstrates 
that mining opportunities are not all 
gone in_ well-prospected localities. 
Greater attention should be paid to 
strong vein outcrops. 

The Patterson mine, which was re- 
cently reopened in the Tuttletown dis- 
trict, and, after the erection of a 20- 
stamp mill, was shut down, has been 
taken under option by W. J. Loring, 
Archie Stevenot, and others, and is now 
being examined. The Harriman mine, 
on the Tuolumne River near Stevens 
Bar bridge, is to be reopened by Fred 
Sherman. Operations at the Columbus 
mine, where the unique experiment of 
milling quartzose gravel was announced 
some time ago, have been changed as 
to method, and the company is appar- 
ently going to attempt to mill quartz 
from certain lean outcrops. Experi- 
enced mining men do not regard the 
projected change with much favor. 

The suit of the Kennedy Mining & 
Milling Co. against the Argonaut Min- 
ing Co., involving $500,000 damages, as 
a result of flooding its mine, has been 
transferred from San Francisco to the 
local court at Jackson. 
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WASHINGTON 
First Thought Mine Resumes 


The First Thought Mine, near Orient, 
has resumed activity after being idle 
for over ten years. The mine has been 
unwatered and the shaft retimbered, and 
production will start in a few days. The 
First Thought has produced $600,000 
in gold ore, which was shipped crude to 
the smelter. This represented the high- 
grade ore in the property. It is esti- 
mated that there is now developed in 
the shaft workings 50,000 tons of $7 to 
$9 gold ore, according to M. B. Grieve, 
an official of the company. Plans are 
being prepared for the erection of a 
mill during the coming season. The 
shaft attains a depth of 600 ft. 


ee 


ARIZONA 
Copper-Production Figures 


Copper production of three companies 
for December was as follows: New Cor- 
nelia, 3,256,547 lb.; Old Dominion, 
2,150,000 lb., United Verde Extension, 
3,025,334 Ib. 


Deputy Mine Inspectors Are Named 


The appointment of mining inspec- 
tors for the coming two years have been 
announced by Tom C. Foster, the newly 
elected state mining inspector. James 
Malley will inspect the mines in the 
southern part of the state, Henry Cas- 
sidy will look after the mines in the 
central and eastern part, and James 
O’Brien will inspect the properties in 
the northern district. 


Shaft-Sinking Contract Open 


The Curran Mining Co. of Walker, 
has advertised for bids for the sinking 
of a three-compartment shaft, the shaft 
to be timbered and stations cut every 
200 ft., the company furnishing all 
material. The property is in Yavapai 
County, and John T. Keegan is manager. 

——_>——__ 


UTAH 


Utah Copper May Replace Steam With 
Electricity to Operate Shovels 


The Utah Copper Co. has under con- 
sideration a plan to electrify its steam 
shovels at Bingham; it is probable that 
two new electric shovels will be pur- 
chased in the near future. If electri- 
fication is decided on the shovels at 
present in use will probably be electri- 
fied by removing the boilers and install- 
ing motors. Shipments of lead silver 
ore from Binghain for the week ended 
Jan. 12 amounted to 102 cars. Shippers 
were: United States Mines, 37 cars; 
Utah Apex, 27; Bingham Mines, 12; 
Montana Bingham, 6. Shipments for 
the week preceding amounted to 87 cars. 


Emma Opens New Ore at Alta 


At the Emma Silver, lead-silver ore 
of shipping grade has been opened on 
the first level below the Bay City tun- 
nel level, at 600 ft. from the surface. 
As a result of the find the mine has 
been unwatered to the second level be- 
low the Bay City tunnel level (the 700 
level), and work started there. A car 
of ore from this find has been shipped. 
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NEVADA 


Tonopah Production Totaled $600,000 
for December 


December bullion production by the 
mines of the Tonopah district was as 
follows: Tonopah Belmont, $198,757; 
Tonopah Extension, $163,344; West End, 
$144,265; Tonopah Mining Co., $105,000. 
The White Caps mine, in Manhattan, 
50 miles east of Tonopah, produced 
$27,000 in gold during December. Gen- 
eral conditions in the district are excel- 
lent. The Halifax reports completion 
of the crosscut from the shaft to the 
recently discovered orebody on the 800 
level, and lateral development on the 
ore will be started at once. 

The New California Mining Co., which 
recently resumed in the southeast part 
of the district, has started ore ship- 
ments to the Belmont mill. Work is 
being done on the 300 and 600 levels. 
Recent development in a winze from 
the 1,200 level of the Midway mine con- 
tinues to prove good ore. Several ship- 
ments have been made from the winze 
and from an intermediate drift from the 
winze; these are said to have averaged 
more than $35 per ton. 


1,400 Crosscut Resumed at Divide 


Tonopah Divide’s December output 
was 1,269 tons of $43 ore. Work has been 
resumed in the 1,400 level crosscut 
toward the vein. There is considerable 
repair work to be done on account of 
caving ground. 


Round Mountain Starts Mill on Feb. 1 


The incline shaft on the new vein 
uncovered by the Round Mountain com- 
pany last winter during placer opera- 
tions is now 229 st deer and shows 
10 ft. of cre for 50 +. before the shaft 
passes into the footwall because of a 
flattening of the ein. The ore will 
average $15 per ton. It is planned to 
resume milling on Feb. 1. 


Option on Mohawk Relinquished 


The option on the Mohawk property, 
at Argentite, which was held by Eke- 
lund and Padget, representing English 
capital, has been relinquished. The 
option holders had made the first pay- 
ment of $15,000 and expended about 
$25,000 in development work. When the 
second payment came due, a requested 
extension of time was refused and 
the option was relinquished. A 500-ft. 
working shaft was sunk and several 
laterals have been driven. It is stated 
that the average grade of ore developed 
was too low to be attractive, although 
it is generally conceded that there are 
good possibilities for development. 


Betty O’Neal Increases Holdings 


The Betty O’Neal Mining Co. has 
purchased the adjoining holdings of the 
Battle Mountain Mining & Development 
Co., which has a production record of 
$1,250,000. The new ground will be 
developed at depth through the Getchell 
tunnel. A survey has been made for a 
branch line from the Nevada Central 
Railroad, starting from Lewis Junction, 
a distance of 94 miles. Construction is 
simple, and it is estimated that the 
branch could be completed sixty days 
after beginning work. : 
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MONTANA 


Injunction to Prevent Sale of Mine 
for Delinquent Taxes 


Application for an injunction re- 
straining the county from collecting tax 
on the net proceeds of ore of the Elm 
Orlu mine is sought in two actions filed 
Jan. 11, 1923, by W. A. Clark, Jr., and 
the Clark-Montana Realty Co. Each 
owns one-half of the Elm Orlu mine, 
at Butte. The mine operating company, 
says the complaint, filed its 1921 report, 
showing that the mine produced gold, 
silver, copper, zinc, and lead in specified 
quantity; that the report showed every- 
thing except the amount invested in the 
mine and the salaries paid and the work 
done in years subsequent to 1921. The 
county treasurer has advertised the de- 
linquent tax and threatens to hold a tax 
sale in January. The court is asked to 
enjoin this sale. 

The Elm Orlu mine will be well 
remembered as being involved in 
litigation with the Butte & Superior 
Mining Co. 

——_@—_—__ 


MICHIGAN 
By M. W. YOUNGS 


Benefits of C. & H. Merger—More 
Economical Operation 


The proposed merger and acquisition 
by Calumet & Hecla of manufacturing 
facilities to use a part of the output will 
remove the principal Calumet & Hecla 
properties from domestic and foreign 
market for raw copper. This will tend 
to enlarge market for other Lake pro- 
ducers when Lake copper is especially 
desired. 

Economy of operation will be effected. 
The Centennial, Allouez, and the Kear- 
sarge tracts could be operated with 
half the number of shafts formerly in 
use. Long hauls underground are now 
simplified by use of electric locomotives. 
Proper ventilation can be provided by 
connecting shafts. 

The consolidation will give a stretch 
of approximately five miles on the 
Kearsarge formation, master vein of the 
Lake Superior district. The lode trav- 
erses the full length of the Calumet & 
Hecla properties and beyond. 

The Kearsarge is believed to contain 
much copper as yet undiscovered. The 
proposed consolidation should enhance 
prospects of uncovering more valuable 
deposits. Development work can be 
carried on more economically and cor- 
related to better advantage. Calumet 
& Hecla has already cut the vein at 
great depth in its conglomerate depart- 
ment and will look thoroughly into the 
possibilities of the formation there. 


Mohawk Still Needs Miners 


Mohawk’s production in 1922 was 
11,500,000 lb., estimated. The yield per 
ton, averaging about 22 lb., was the 
highest in the history of the mine, and 
almost 2 lb. more than in 1921. The 
shutting down of No. 1 shaft in mid- 
summer and confining of operations to 
Nos. 4 and 6 shafts contributed largely 
to the improvement in yield, as the 
ground in No. 1 is not as rich as in 
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the shafts to the south. Mohawk is 
still experiencing a shortage of labor, 
but the return of a number of former 
employees to the mine last month is 
considered a hopeful sign. 

Mohawk does not employ close selec- 
tion, discarding only seemingly poor 
rock, and all rock that is hoisted to 
surface is stamped. Sinking continues 
in No. 6 shaft, now proceeding below 
the 19th level, and sinking soon will be 
resumed in No. 4, bottomed at the 28th. 





Much New Construction on Menominee 
Range Near Crystal Falls 


About fifty men are employed at the 
Warner mine, in the shaft and on sur- 
face. No ore is being mined at present. 
A new headframe, probably of wooden 
construction, is to be erected. Plans are 
being rushed to have the mine ready 
for production when navigation opens 
in the spring. The Tobin is also figur- 
ing on a new headframe. The shaft will 
probably be concreted between the col- 
lar and the ledge. The compressor is 
new being operated by a new electric 
motor, but it will also be necessary to 
use the steam plant. The new engine 
house at the Dunn will soon be com- 
pleted. A new hoisting plant and new 
compressor are to be housed there. The 
timbering in the Dunn shaft is to be 
replaced for a distance of 700 ft. A 
small portion near the surface will be 
concreted. A steel headframe will then 
be erected. It is unlikely that any min- 
ing will be carried on at the Dunn this 
season. The labor situation in the 
Crystal Falls district is somewhat 
better, but more men could be used at 
some of the mines. The Carpenter and 
Monongahela could use 100 more under- 


ground. 
——__——_——_ 


IDAHO 
Homestake Mine Is Purchased 


A new mining company known as 
the Minerals Exploration has recently 
been formed by Denver and Salt Lake 
interests, and has taken over the Home- 
stake mine, on Lake Creek, 15 miles 
north of Hailey. The Homestake mine 
has produced considerable ore under 
the direction of J. J. Donovan. The new 
company has installed a compressor and 
started work. William H. Weber, of 
Denver, Colo., is president and Murray 
Schick, of Salt Lake, is secretary. The 
reported consideration for the mine is 
$125,000. 

—— 
NEW MEXICO 
Lordsburg Ore Shipments 


Ore shipments from the Lordsburg 
district for December amounted to 40 
tons of silver ore and 7,616 tons of 
copper ore. The Bonney mine continues 
to produce good ore from the oxide vein 
opened in No. 1 shaft, and 126 tons 
was shipped during December, which 
averaged 0.92 oz. gold, 5.82 oz. silver, 
9.73 per cent copper. The No. 1 shaft 
has been sunk to 325 ft., where a cross- 
cut shows the oxide vein to be about 
3 ft. wide. The sulphide vein has not 
as yet been crosscut on this level. 
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MINNESOTA 


Inland Steel Co. Completes Open-Cut 
Operations at Armour No. 1 


Shipments of the last season from the 
Armour No. 1 mine, near Ironton, con- 
cluded the operation of this property 
as an open pit, and the operators have 
boarded over the bottom of the ore 
pit preparatory to underground mining. 
The ore from the Armour No. 1 has been 
mined for several seasons by the Todd- 
Stambaugh Co. through its Pennington 
open-pit mine adjoining the Armour on 
the west. The property was developed 
by a shaft and underground mining be- 
fore the open-pit operation was under- 
taken. No definite plans for resump- 
tion of underground mining have as 
yet been announced by the Inland Steel 
Co., which controls the property. The 
Inland Steel Co. began operations on 
Jan. 2 upon the newly acquired Cuyuna- 
Duluth property, which adjoins the 
Armour No. 2 mine on the south. The 
Cuyuna-Duluth deposit will be developed 
from the Armour 348 level. 


New Equipment for Mahnomen Mine 


Clement K. Quinn & Co. has under- 
taken extensive stripping extensions 
into the SE of SE of Section 3-46-29 
at its Mahnomen mine on the Cuyuna 
Range. Enlargement of dump facil- 
ities and a new approach to the dump 
are also under way. This company has 
purchased two new locomotives and 
twelve 12-yard dump cars to be ready 
for the 1923 shipping season. 


—_—_—>—_—_—_ 


JOPLIN-MIAMI DISTRICT 
Neck City Mines Reopened 


The Seminole and Lone Star mines, 
at Neck City, Mo., are being reopened 
by Edward Smith, of Houston, Tex. 
J. F. Crissman will have charge of the 
properties. Unwatering operations have 
been under way, and the mines probably 
will be producing by the middle of Feb- 
ruary. Work will be carried on at 
210 ft., and two 10-in. Texas pumps and 
a 12-in. Pomona pump will be installed 
there. 


Rock Hill Uses Gas Fuel 


Operations have been started at the 
old Jupiter mill, south of Galena, Kan., 
by the Rock Hill Mining Co., by N. J. 
Andrews, of Joplin, with Kansas City 
associates. The mill, which is a small 
one, has been enlarged, and gas is being 
used instead of coal for the generation 
of steam for power. The company also 
has a drill at work on the lease. 


Squires Leases New Properties 


J. C. Squires, of Joplin, who some 
time ago took over the Missouri Mule 
mine, at Picher, and is operating it 
under the name of Syracuse, and who 
before that took over the Fort Worth, 
has recently taken over the S. R. & W., 
better known as the Federal, under an 
option-contract. Production on all three 
properties will be pushed. The mii! 
shaft at the Syracuse is being sunk to 
the 230 level, and the double mill at 
the Federal will be utilized to fuil 
capacity. 
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THE MARKET REPORT 











Daily Prices of Metals 


Copper, N. Y., 























net refinery* Tin Se Lead Zine 
Jan Electrolytic _ 99 Per Cent | Straits | N.Y | st.L st. L. 
18 14.375 37.375 38.50 | 7.55 7.55 | 6.70 
19 14.40 37.875 39.00 7.55 1.65 | 6.3 
20 14.375@14.50 38.125 39.25 | 7.55 7.65 | 640 
22 14.45 @14.50 38.375 39.375 7.95 7.65 6.675 
Zo 14.50 38.875 40.00 8 00 7.90@8 .00 6.65 
24 14.50 38.75 40.00 8.00 7.90@8 .00 6.65 


*These prices correspond to the following quotations for copper delivered: Jan. 


18th, 14.625c.; 19th, 14.65c.; 20th, 14.625@14.75c. ; 22d, 14.70@14.75c.; 23d & 24th, 14.75c. 

The above quotations are our appraisal of the average of the major markets based 
generally on sales as made and reported by producers and agencies, and represent to 
the best of our judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York cash, except where St. Louis 
is the ncrmal basing point, or as otherwise noted. All prices are in cents per pound. 
Copper is commonly sold “delivered,” which means that the seller pays the freight frem 





the refinery to the buyer’s destination. 


Quotations for copper are for ordinary forms of wire bars, ingot bars and cakes. 
For ingots an extra of 0.05c. per lb. is charged and there are other extras for other 


shapes. 


for prompt deliveries, 


Cathodes are sold at a discount of 0.125c. per Ib. 
Quotations for zinc are for ordinary Prime Western brands. 
Quotations for lead reflect prices obtained for common lead, and 


Tin quotations are 


do not include grades on which a premium is asked. 

The quotations are arrived at by a committee consisting of the market editors of 
Engineering and Mining Journal-Press and a special representative of the Bureau of 
Mines and the Bureau of Foreign and Domestic Commerce. 





London 
| bo Tin Lead Zine 

Jan Standard Electro- 

Spot 3M lytic Spot 3M Spot 3M Spot 3M 
18 634 64} 70% 1803 182 264 264 35% 332 
19 634 64 702 1813 1822 262 26% 358 334 
ZZ 64 648 714 1824 1832 263 264 354 332 
23 643 653 714 1832 1853 27 263 354 3324 
24 643 652 714 1843 1854 27% 272 352 334 


The above table gives the aan quotations on the London Metal Exchange. All 


prices in pounds sterling per ton of 2 


40 Ib. 


Silver and Sterling Exchange 


ES ee LLL eee ee 


Sterling Silver 
Jan. | Exchange} New York;New York 
“Checks” | Domestic | Foreign London 
Origin Origin 
18 | 4.634 99% 653 32% 
19 | 4.652 993 65% 317 
20 | 4.66 993 65% 32a5 


Silver 
Sterling 
Jan. | Exchange | New York| New York 
“Checks” | Domestic | Foreign London 
Origin Origin 
22 4.652 993 66 3235 
23 4.66 99% 664 322 
24 | 4.654 993 67% 32H 


New York quotations are as reported by Handy & Harman and are in cents per 


troy ounce of bar silver, 999 fine. 
sterling silver, 925 fine. 
noon. 


Metal Markets 
New York, Jan. 24, 1923 


The copper, lead, and tin markets are 
all stronger than a week ago, though 
the depression in zine prices continues. 
The Franco-German muss seems to 
have had little effect on market con- 
ditions in this country. 


Copper 
The market has recovered from the 
slight setback of last week rather 
quicker than was expected. On Thurs- 
day, Friday, and Saturday some busi- 
ness was done at the 14§c. delivered 
level, but the amount of copper avail- 


London quotations are in pen 
Sterling quotations represent the demand market in the fore- 
Cables command one-quarter of a cent premium. 





ce per troy ounce of 


able at that price was quickly absorbed, 
one or two large orders being booked. 
Producers who often depress the mar- 
ket after an advance by selling all of 
their current production were appar- 
ently more sold up than usual and had 
little metal to offer. On Monday prac- 
tically all producers were quoting 
14.75c. delivered, and yesterday and 
today all the orders reported to us were 
at that level, with no rumors of any 
shading of prices except where freight 
rates were exceptionally low, and, even 
then, about 14.70c. was the best that 
could be done. At 14.75c., deliveries 
can be arranged for over practically the 
entire year. Bvying is expected to in- 





crease again soon, with an attendent 
upward trend of prices. 

Export business continues quiet, with 
Germany temporarily off the market. 
It is thought, however, that Germany 
will soon either again enter the ranks 
of the buyers or that the metal formerly 
going to that country will be taken by 
others. Most European consumers have 
only small stocks of copper on hand. 


Lead 

The official contract price of the 
American Smelting & Refining Co. was 
advanced from 7.50 to 7.75c. on Monday, 
Jan. 22, and again to 8c. on Tuesday, 
Jan. 23. 

The second of the two advances by 
the Smelting company came as some- 
what of a surprise, as it was felt by 
most followers of the market that 
although lead was decidedly scarce, 
there was nothing approaching a 
famine in the metal and that prices 
were quite high enough for the time 


being. However, when the Smelting 
company advanced to 7.75c., the so- 
called outside market immediately 
talked 8c.; furthermore, individual 


orders and specifications on contracts 
assumed such a large total that the 
further advance seemed justified. With 
the present demand in this country, and 
no let-up in sight for the spring, it 
seems absolutely necessary to set a 
price high enough to attract a sufficient 
amount of Mexican lead to this country 
to take care of all domestic demands. 
At today’s levels, here and in London, 
this will take place, but London has 
been advancing right along too, and in 
two or three days, with a steady mar- 
ket here, it may again be advisable to 
ship Mexican lead abroad. Cable, stor- 
age battery, and paint manufacturers 
continue even busier than ever, and it 
is hard to see how demand can drop off 
much before fall. 

The St. Louis market is erratic, and 
the only producer who has any prompt 
chemical lead is today asking 8.15c. 
per lb. for it. During the week, lots 
of a carload to a hundred tons have 
been sold, chiefly for February ship- 
ment, at the prices that we quote. 
Chemical lead is temporarily much 
scarcer than desilverized, and when sold 
in the East, the full freight differential 
over the St. Louis price is being ob- 
tained. Chicago prices are practically 
on a par with those at St. Louis. 

Zinc 

Zinc prices have declined further, and 
sales were lighter than for the preced- 
ing week. A few producers are not in- 
clined to sell ordinary grades at present 
prices because of their favorable posi- 
tion with regard to stocks. Most of the 
business booked was for forward de- 
livery as far ahead as April; the prices 
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for prompt delivery were about 19 
points higher than we quote, but the 
amount of metal sold for this delivery 
was comparatively insignificant. High- 
grade metal continues in excellent de- 
mand at unchanged prices, 7.75@8.25c. 
Tin 

Business is much better, though tin 
platers are not yet buying heavily. 
Practically all of the spot tin available 
here has now been used up, and from 
being at a discount of one-quarter cent 
compared to April, as was true last 
Thursday, the price of spot is now about 
one-quarter of a cent above April. 

Arrivals of tin, in long tons: Jan. 
16th, Straits, 40; 23d, Straits, 30; total 
so far in January, 4,680. 


Gold 

Gold in London: Jan. 18th, 89s. 9d.; 
19th, 89s. 6d.; 22d, 89s. 3d.; 23d, 89s. 9d. 
24th, 89s. 9d. 

Stock of money in the United States, 
Jan. 1: Gold coin and bullion, $3,933,- 
475,615; standard silver dollars, $441,- 
754,404; subsidiary silver, $269,288,995; 
United States notes, $346,681,016; Fed- 
eral Reserve notes, $2,817,191,215; 
Federal Reserve Bank notes, $43,913,- 
965; National Bank notes, $762,128,087; 
total, $8,614,433,297. Money in circula- 
tion per capita, $42.81. 


Foreign Exchange 

Tuesday, Jan. 23, cable quotations on 
francs were 6.49c.; lire, 4.775c.; marks, 
0.0049c.; and Canadian dollars, 73 per 
cent discount. 

Silver 

A new high level for the year was 
reached in London on Jan. 24, the con- 
tinued strength coming from India. This 
bazaar buying is for delivery in India 
before the March settlement, on account 
of the fear of the imposition of a silver 
import duty when the new budget takes 
effect, on April 1. Forward deliveries 
still rule at a discount under spot. 

Mexican Dollars—Jan. 18th, 50; 19th, 
492; 20th, 503; 22d, 502; 23d, 503; 24th, 
513. 

Other Metals 


Quotations cover large wholesale lots unless 
otherwise specified. 


Aluminum—General market for 99 
per cent grade, 23c. per lb. London 
quotations, £92 10s. 

Antimony — Chinese and Japanese 
brands, 6.85@7c. W. C. C., 74i@T7%c. 
Cookson’s “C” grade, spot, 7%2@8ic. 

Bismuth—$2.50 per lb. London quotes 
10s. 

Cadmium—$1.15 per Ib. 
quotes 4s. 6d. @ 5s. 6d. 

Iridium—$250@$275 per oz. 

Nickel—25@30c. per lb. for 99 per 
cent virgin metal. See comment on 
page 209. 

Osmium—$80@$85 per oz., Los An- 
geles. Supply scarce. 

Palladium—$65@$70 per oz. 

Platinum—$110 per oz. 

Quicksilver—$72.50 per 75-lb. flask. 


San Francisco wires $71. London 
£11 10s. 


London 


Selenium—-$2 per lb. 
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Yhe prices of Cobalt, Molybdenum, 
Monel Metal, Radium, Rhodium, Tel- 
lurium and Thallium are unchanged 
from prices given Jan. 6. 


Metallic Ores 


Chrome Ore—Indian chrome ore, 
$18.50 per ton, c.i.f. Atlantic ports. Rho- 
desian and New Caledonian, $24 per 
ton. Market quiet. 


Manganese Ore—30c. per long ton 
unit, seaport, plus duty. Chemical ore, 
$75@$80 per gross ton. 

Molybdenum Ore—70c. per lb. of 
MoS, for 85 per cent MoS: concentrates. 


Tungsten Ore — Wolframite, $7.50; 
scheelite, $8.50@$8.75 per unit of WO:, 
f.o.b. New York. 

Tron Ore, Magnetite, Tantalum, 
Titanium, Uranium, Vanadium, and 
Zircon ore are unchanged from the 
quotations published Jan. 6. 


Zinc and Lead Ore Markets 


Joplin, Mo., Jan. 20—Zinc blende, per 
ton, high, $47.40; basis 60 per cent zinc, 
premium, $41; Prime Western, $40; fines 
and slimes, $39@$37; average settling 
price, all grades of blende, $41.55. 

Lead, high, $98.80; basis 80 per cent 
lead, $96@$98; average settling price, 
all grades of lead, $92.94 per ton. 

Shipments for the week: Blende, 
10,261; lead, 1,711 tons. Value, all ores 
the week, $585,470. 

With authentic reports in hand that 
the stocks of slab zinc are exceptionally 
low, as recently reported by the Zinc 
Institute, sellers declined to get panicky 
when buyers went into the field this 
week and freely predicted that metal 
and zinc ore prices were doomed to a 
heavy slump. Attempts were made to 
buy on $38 and $39 basis, but little ore 
was disposed of under $40 basis, sellers 
taking a chance of a swing back in the 
pendulum of prices. 

Platteville, Wis., Jan. 20— Blende, 
basis 60 per cent zinc, $43.50. Lead, 
basis 80 per cent lead, $96. Shipments 
for the week: Blende, 1,371 tons; lead, 
none. Shipments for the year: Blende, 
2,833; lead, none. Shipped during the 
week to separating plants, 884 tons 
blende. 


Non-Metallic Minerals 


Bauxite— American, crushed and 
dried, $6.50@$8.75 per gross ton; pul- 
verized and dried, $12@$14; crushed 
and calcined, $20@$24, all f.o.b. ship- 
ping points. 

European bauxite offered c.i.f. Atlan- 
tic ports, duty paid, $6.50@$9 per 
metric ton, depending upon grade. 

Feldspar—Crude No. 1, $7.50 per long 
ton delivered at Maine grinding plant. 
For additional quotations see issue of 
Jan. 6. 

Ground material $16@$19 per short 
ton, f.c.b. mill, New Hampshire. De- 
mand good. 

Fluorspar—No. 1 lump, $30; No. 2, 
lump, $25, f.o.b. Illinois mines. 

Tale—Ground from 150 to 200 mesh, 
$6.50@$8.50 per ton, bags extra ($1 for 
50-lb. paper bags or 10c. each for burlap 
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bags, 12 to the ton). f.0.b. Vermont 
For other tale prices see issue of Jan. 6, 


Asbestos, Barytes, Chalk, China Cla: 
Diatomaceous Earth, Emery, Feldspar 
Fuller’s Earth, Graphite, Gypsum, 
Limestone, Magnesite, Manjak, Mica, 
Monazite, Phosphate, Pumice, Pyrites, 
Silica, Sulphur, and Tripoli are un- 
changed from the Jan. 6 prices. 


Mineral Products 


Arsenious Oxide (white arsenic )-— 
Actual sales averaged about 12.50@ 
13.50c. per lb. Special prices to cal- 
cium arsenate manufacturers. 

Nitrate of Soda—$2.60 per 100 lb. 

Potassium Sulphate, Copper Sulphate 
and Sodium Sulphate are unchanged 
from quotations of Jan. 6. 


Ferro-Alloys 


Ferromanganese — Domestic, 78@8: 
per cent, $102.50@$107.50 per gross ton, 
f.o.b. furnace. Spiegeleisen, 19@21 per 
cent, $36, f.o.b. furnace; 16@19 per 
cent, $35. 


Ferrosilicon—10 to 15 per cent, $38 
@$40 per gross ton, f.o.b. works; 50 per 
cent, $80@$85; 75 per cent, $150. 

Ferrotungsten—Domestic, 70@80 per 
cent W, 85@95c. per lb. of contained W, 
f.o.b. works. 


Ferrocerium, Ferrochrome,  Ferro- 
molybdenum, Ferrosilicon, Ferrotita- 
nium, Ferro-uranium, and Ferrovana- 
dium are unchanged from the prices 
published Jan. 6. 


Metal Products 

Copper Sheets—22.25c. per lb.; wire 
16.75c. 

Zinc Sheets—$9 per 100 lb., f.o.b. 
plant. 

Lead Sheets, Nickel Silver and Yel- 
low Metal are unchanged from the 
prices published Jan. 6. 


Refractories 
Bauxite Brick, Chrome Brick, Chrome 
Cement, Magnesite Brick, Magnesite 
Cement, Silica Brick and Zirkite are 
unchanged from the Jan. 6 prices. 


The Iron Trade 
Pittsburgh, Jan. 23, 1923. 


The steel market is unusually strong. 
The Steel Corporation, formerly com- 
mitted to a policy of making no price 
changes whatever, has advanced its 
prices on shapes and plates $2 a ton, 
from 2.00c. to 2.10c., and is thought in 
some quarters to be about to advance 
its prices on tubular goods. Indepen- 
dents generally have advanced to 2.10c. 
on bars as well as on shapes and plates. 

Billets, slabs, and sheet bars are up 
a second dollar a ton, being strong now 
at $38.50. 

Pig Iron—There is little trading in 
pig iron, in point of tonnage, but pro- 
ducers seem to have fair order books 
and prices are firm. Bessemer, $27.50; 
basic, $25@$26; foundry, $27@$28, 
f.o.b. Valley furnaces, with $1.77 freight 
to Pittsburgh. 

Connellsville Coke—Furnace coke a 
shade easier at $8@$8.25; foundry coke 
a shade higher at $9.25@$9.50. 
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Facts for the Stockholder 


III—St. Joseph Lead Co. 


HE ST. JOSEPH LEAD CO. was incorporated in New 

York, March 24, 1864. It owns $2,988,000 of the $3,000,- 
000 capital stock, and $375,000 of the $2,500,000 bonds of 
the Mississippi River & Bonne Terre Ry.; 49,945 of the 
50,000 shares of the Bonne Terre Farming & Cattle Co.; 
96.43 per cent of the stock of the Doe Run Lead Co.; and 
the entire $250,000 bonds of the St. Francois County Rail- 
road Co. 

The company is engaged in developing and operating 
mines, and in milling, smelting, and refining lead ores. As 
an American lead producer, it ranks second to the American 
Smelting & Refining Co. Under its articles of incorporation, 
as amended in 1917, it has the right to acquire, hold or 
dispose of stocks and bonds of other corporations. 

Properties owned directly by the company are free of 
indebtedness. One of its subsidiaries, the M. R. & B. T. Ry. 
Co., has outstanding $1,371,000 first mortgage, sinking-fund 
5 per cent bonds, due Oct. 1, 1931; also, $1,129,000 in sinking 
fund and treasury. 

It owns directly the mineral rights on about 6,484 acres 
of lead-bearing lands in southeastern Missouri, of which 
4,244 acres are in the Flat River-Leadwood district and 
2,240 acres in Bonne Terre. Through its stock ownership 
in the Doe Run Lead Co., it is interested in mineral rights 
on 7,054 acres in the Flat River-Leadwood and Doe Run 
districts. It owns and operates three concentrating mills 
in St. Francois County, Mo., and a smelter at Herculaneum, 
Mo., having a total capacity of 120,000 tons of pig lead per 
annum. 

The company mines 2,000,000 to 3,000,000 tons of ore 
per year, and produces from 70,000 to 95,000 tons of lead. 
The daily capacity of its three concentrating mills is about 
8,600 tons of ore, out of a total daily output of 20,000 tons 
for the entire district. The company’s ore reserves are 
estimated at about 20,000,000 tons of developed and 15,000,000 
tons of undeveloped ore. 

The original capital was $1,000,000, divided into 100,000 
shares of $10 par value, but has been increased to $15,494,- 
126. The company has a long and honorable dividend record, 
which has remained unbroken since 1881. For the thirty- 
five years ended 1915, the disbursement averaged over 7.3 
per cent per annum. Subsequent dividends, in per cent, 
have been: 10 in 1916, 25 in 1917, 20 in 1918, 11 in 1919, 
20 in 1920, and 10 in 1921 and 1922. In the last two 
quarters of 1922, extra dividends of 2% per cent (25c. a 
share) were declared. 

In 1916 the company set up an amortization reserve, 
based on capital of $20,000,000, an estimated life of twenty 
years, an annual ore production of 2,000,000 tons, and an 
annual lead production of 80,000 tons. Whenever the monthly 
sale price of lead exceeds $60 a ton, a charge of 2c. a ton 
of milled ore for each dollar of such excess is charged to 
profit and loss surplus, and credited to reserve for amortiza- 
tion. The company distributed on its capital stock, from 
its amortization reserve, 15 per cent in 1916 and 10 per cent 
in 1917. It has paid in stock dividends: 334 per cent in 1891, 
50 in 1902, 25 in 1905, 100 in 1906, and 10 per cent in 1920. 
The policy is to set up a reserve for depreciation in each 
year equal to 5 per cent of the value of its buildings and 
machinery. 

At the end of 1921, current assets were $6,130,796, com- 
pared to current liabilities of $1,871,210. Net working 
capital is at $4,259,586. Net assets applicable to the stock 
amounted to nearly $28,000,000, or about $18 a share. 

The company has contracted to buy outright for five 
years, at the average New York monthly price, less freight 
from Kellogg, Idaho, all lead, including that from custom 
ores, produced by the Bunker Hill smelter and refinery. 
This will give the company a wider range of grades and will 
place in strong and conservative hands a tonnage that has 
at times depressed the market. 

Since listing on the New York Stock Exchange, April 24, 
1919, stock prices have ranged: High, 203 in 1922; low 10 
in 1929; close Jan. 22, 1923, 183. INVESTIGATOR. 
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Price War Upsets Nickel Market 


Four Producers Fighting for the Business, With 
Plenty of Latent Production Available 


EDITORIAL MARKET STUDY 


N the last month or two competition in the sale of nickel 

has developed that has carried that metal to 25@30c. per 
lb.—lower levels than have been reached possibly since 1895, 
when Canadian production began actively to compete with 
that of New Caledonia. In an editorial published in the 
Journal-Press of Sept. 23, 1922, the increased competition 
among the-nickel producers was pointed out, and it was 
intimated that prices might fall to such a level that some 
companies would be compelled to withdraw from the market. 
A brief résumé of conditions in recent years was there 
given, so that only the present condition of the producers 
will be mentioned here. 

Stocks of nickel that were accumulated by consumers 
during the war are now practically all used up, and in the 
last few months buying has come from sources that were 
for many years dormant factors in the market. Stocks held 
by the leading producer, the International Nickel Co., are 
also down to normal, so that operations have been resumed 
at the Canadian plants of that company to take care of cur- 
rent demands. Production has recently been about 2,500 
tons of bessemer matte per month, equivalent to about 1,350 
tons of nickel, and is expected soon to be raised to 3,000 tons 
of matte, or 1,600 tons of the metal. This company has a 
high-grade ore deposit in the Creighton mine, whose ore 
averages around 4 per cent nickel and between 1.5 and 2 
per cent copper as sent to the smelter. Hydro-electric 
power is also cheap, but the company is under a disadvantage 
because of the fact that by its Orford process of refining the 
precious metals cannot be recovered. 

The Mond Nickel Co., seccnd in importance, has continued 
production ever since the war ended and is probably pro- 
ducing now about one-quarter as much as the International 
company. This company treats a lower grade of ore, but has 
cheap power and recovers the precious metals. Competition 
in the American market is made more difficult for this com- 
pany owing to the fact that the refinery is in Wales and all 
of the nickel sold here must bear the cost of two trans- 
atlantic shipments. Rumor has it that this company has 
contracts for its precious-metal output and that ores are 
being selected of maximum precious-meta! content; further, 
it is believed that these particular ores will soon be exhausted 
and that it will then be difficult for the Mond company to 
compete in the United States market at present prices, 
even if it is not actually unprofitable now. Reports in the 
trade are to the effect that but little nickel is now being mar- 
keted in this country from this source. . 

The third company, a comparatively recent acquisition to 
the Ontario producers, the plant having been built at the 
end of the war, is the British America Nickel Corporation. 
This company operated for a time, during which it accumu- 
lated modest stocks that are said to be not yet exhausted. 
The refinery is now treating matte on a small scale from 
an accumulation made while the smelter was running; when 
this is cleaned up it is likely that operations will be sus- 
pended, though predictions of a general resumption of oper- 
ations at both the smelter and refinery in the spring are 
being made by men connected with the company. It will be 
recalled that the same predictions have been made at other 
times without the resumption having materialized. It is 
gossip in the trade that the British America company has 
secured two important contracts at around 32c. per lb. that 
are to run for several years, and it may be that these are 
to be the backbone of future operations, though it is pos- 
sible that the tonnages might be supplied from the Nor- 
wegian production of an associated company, if it was not 
thought desirable to book other business at current low 
prices. The British America company has a low-grade ore 


containing somewhat less than 2 per cent nickel and around 
1 per cent copper; it also has practically no hydro-electric 
power at the mine and smelter and must burn high-priced 
coal. It has, however, a good and economical refining process, 
Its costs are unknown; it 


recovering the precious metals. 
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claims to be able to produce nickel as cheaply as anybody, 
but this remains to be proved. It is depending to a large 
extent on the development of improvements in malleable 
nickel, and in nickel alloys, sheets, and tubes, and in nickel- 
plated steel; the patents on these are expected to assure 
profitable operations. 

The only other factor in the American nickel market is 
the Ballande company, the Société Hauts-Fourneaux de 
Nouméa, locally known as the U. S. Nickel Corporation, 
which has a small plant at New Brunswick, N. J. This 
company produces nickel from a 75 per cent nickel matte 
imported from New Caledonia. Although a substantial com- 
pany, and likely to be in business for a long time to come, 
its output—about 150 tons of nickel a month—is too small 
to be much of a market factor. Even at higher prices, its 
production would probably not be increased greatly. 

International Nickel smelter capacity is about 3,500 tons 
of nickel monthly; that of Mond and British America each 
about 625; and that of U. S. Nickel, about 250; a total of 
5,000 tons. As the world consumption of nickel is now only 
about 2,000 tons per month, the present active competition 
is not unreasonable. Prices are unlikely to go much lower, 
however, as an indifference to sell at the present market 
level is already noticeable among some of the interests 
involved. 


German Metal Traders and Manufacturers 
in Suspense 


SPECIAL CORRESPONDENCE 


Charlottenburg, Dec. 30, 1922—The news about the big 
deal of the Chile Copper Co. with the Anaconda Copper 
Mining Co., and the rumors about forthcoming amalgama- 
tions between producers and metal manufacturers in 
America, are evoking great attention and interest in this 
country. Metal people argue that the already inadequate 
supply of copper that at present causes a scramble among 
nations—nay, among continents—and which is being aggra- 
vated by labor shortage, may become still more acute in 
the near future, on account of rapidly increasing American 
consumption and the growing monopoly of a comparatively 
few large producers. Notwithstanding the somewhat re- 
ceeding tendency of dollar exchange, therefore, metal prices 
eontinue to stiffen, for the growing lack of old material is 
making itself increasingly felt. Refiners are anxious to 
procure blister copper and concentrates of all sorts in order 
to keep their plants going. Expensive British coal is now 
‘being imported less freely than hitherto, because the yield 
of German-owned coal mines has become larger on account 
f an agreement concluded between owners and workers. 

On the other hand, however, the advance in freights is 
progressing geometrically. The cheerful expectations cher- 
tshed recently in German metal circles with respect to an 
alleged American credit including advances on copper— 
hopes, evoked by a dispatch of the New York Herald—have 
meantime entirely evaporated. Sentimental depression 
again tends to increase the volume of speculatively handled 
‘business and to strengthen the powers of mutual distrust. 
Many a metal ingot is being at present hidden and laid 
away in private vaults. That applies largely to electrolytic 
eopper and to zinc. As for the latter, public sentiment is 
turning strongly against the general policy of the Zinc 
Syndicate of Kattowitz, which is now invoicing in foreign 
currency. Roughly speaking, the syndicate disposes of 
sufficient stocks of zinc to supply only the most stringent 
needs of galvanizers and brass makers, despite the fact that 
these requirements have risen again for export purposes. 
Foreign orders for brass have come in on quite a remunera- 
‘tive basis, while sheets must be delivered for the rebuilding 
of Europe: The manufacturers are therefore put in a 
‘quandary in face of the rigid policy of the syndicate to fix 
‘prices and delivery terms -arbitrarily, and they have ac- 
‘cordingly been authoritatively licensed to import the needed 
‘metallic stuffs as long as the latter are lower in price abroad 
‘than in Germany. 

But for the stern and stable attitude of the Berlin branch 
‘of the American Copper Export Association, which per- 
sistently declines to sell copper to traders, restricting busi- 
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ness solely to users and keeping pace with the New York 
quotations, the metal market in Germany would be even 
more upset. So one may say the association forms the 
lever of Archimedes in the Central European metal sphere, 
The fears about the eventual control of the world copper 
market by a few American concerns are dwindling in the 
face of the present stabilizing role of the producers’ price 
policy. If one looks to the daily happenings of the Berlin 
and Hamburg metal excHanges, where prices are falling and 
rising not in accordance with the true position of supply 
and demand, but by reason of money needs, forward metal 
being now dearer than cash or vice versa in the next hour, 
the benefit of the existence of the American branch in 
Europe is fully grasped as a stabilizing factor. 

The needs of Germany for copper in particular are very 
large—at least 15,000 metric tons a month, of which at least 
10,000 tons must be imported, and it would mean a real 
misfortune for this country if a user like, say, the Allge- 
meine Elektrizitats-Gesellschaft, of Berlin, that uses about 
35,000 metric tons of copper a year, should be surrendered 
te the mercy of the numerous speculators who have settled 
down in every industrial center and, by dint of gambling, 
have managed to build up lofty speculative edifices which 
may be blown away in a moment by exchange fluctuations. 
The government is too impotent to control or regulate the 
metal speculators, and is seeking therefore to further the 
use of aluminum by cheapening this metal in comparison 
with the cost of copper. In order to overcome the dis- 
inclination to use the light metal, the advisory board 
(Beratungstelle), that is attached to the Metallwirtschaft- 
bund of Berlin, has agreed to receive back used-up aluminum 
at a high-valuation rate. This and similar expedients 
naturally are helping, though in an inadequate manner, to 
remove the rawstuff difficulties of consumers whose re- 
sources do not suffice for readjusting the machinery of 
production and taking up new experiments at random. 

Nearly every metal-manufacturing concern in Germany 
has increased its working capital, but the increased capital 
has, as a rule, become inadequate to business requirements 
the moment the action was carried through, by reason of 
labor expenditure and enhanced freight rates. The recent 
capital increase (by 29,500,000 marks) of the refinery of 
Beer Sondheimer & Co., the Huttenwerk Niederschéneweide 
A. G. vorm T. E. Ginsberg, that some time ago had to be 
closed down on account of labor demands, and which was 
reopened subsequently, has been largely futile for the 
reasons noted. The Elmores Metall A. G. Kupferwerk, at 
Sehladern (which is controlled by British interests) has 
suffered a loss of 37,800,000 marks by the fluctuations in 
exchange. The joint stock capital amounts only to 1,000,000 
marks. The brokerage fees in the Berlin exchange have 
recently been fixed at 4 per cent for bullion contracts, 4 per 
cent for copper contracts, for other metals 2 per cent, and 
for old metals 4 per cent; the same rate to rule for pro- 
longation and hedging operations now in force in Germany. 


Zinc Smelting Capacity of the 
United States 


The available number of retorts of zinc smelters in the 
United States as furnished by the American Zinc Institute 
is given as follows: 





Total 

Retorts 
American Metal Co.. Seats SG Sint 9 Rh a ah gare ee 20,256 
American Zinc, Lead & Smelting C Ra ae at Se Rete ahs 10,484 
American Zine Products Co. . ERAS SERS ae enees FIRE RTL ne 2,560 
Athletic Mining & Smelting Co.. ena Seis Res Sark ware ees ene 2,496 
Eagle-Picher Lead Co.. BES arta dss eet oe cee eee ek 7,200 
Grasselli Chemical Co.................... a, fee Te ae 18,360 
RRMIOIEE INNO. os i csdatone bs ac sawee Cee es Sheer eee 5,400 
Victory Metal Co.. pel ieee ae eee . ete ete 3,000 
eS ee rere 5 D aral's SIRES 5,520 
Matthiessen & Hegeler Zinc aire k es er yhse ; be 6,132 
Missouri Zine Smelting Co............. con 500 
National Zine Co: « .....66. 665s aie ; : : 8,736 
New Jersey Zinc Co...... .......... ; oe meters 22,500 
Quinton Spelter Co................. GS itor 2,016 
Rit es INNES soso aio 3 ook adie ceed Mea Vee EeMC Dokaldes 14,160 
U.S. Zine Co.. Acca teh Mo earn eS ine ees 10,160 
United Zinc Smelting Corporation At ee nN ; 2,368 
Weir Smelting Co.. Fist hh 6 oe a ee 1,920 
NR NaC Sone dhs tice a ee ew ave cio leat x tke pub ee eoice ae a ore 143,768 
MG Oe 5a 5.5 io Sad BERRA REE ea 80,863 
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NEW MACHINERY 
AND INVENTIONS 


Induction Separation Apparatus 
for Wet or Dry Ores 


Willard C. Hall, of Butte, Mont., has 
perfected and obtained basic patents 
on an apparatus for the separation of 
diamagnetic minerals from ores by a 
process of induction. The process is 
said to be much cheaper than the oil 
flotation process, and it has the added 
advantage of classification, according to 
the statement of H. J. Meisel, mining 
engineer and president of the Hall Min- 
eral Separation Co. 

The invention will be manufactured 
exclusively by the Dings Magnetic 
Separator Co., which, with representa- 
tives of the Allis-Chalmers company, 
tested the Hall machine last August. 
At this trial hematite ores from the 
Mesabi Range were used. 

Electrically operated, the machine is 
neither static or magnetic, but works 
through induction, and either wet or 
dry ores may be separated. The cost 
of operating is said to be low in pro- 
portion to some of the methods now 
in use. 

‘The machine will be handled by a 
company composed entirely of Butte 
men. E. W. Williams is secretary, and 
the directors are Paul Passmore, Edgar 
Wild, Henry Howell, and Levi Wild. 
The corporation is a closed one, and no 
stock is to be sold. 
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Refractory Cements for 
Metallurgical Work 


The importance of a good refractory 
cement for metallurgical purposes is too 
well known to warrant discussion. It 
has been difficult, however, to secure 
one meeting all the requirements of 
suitable working qualities—ability to 
bond the brick together at all working 
temperatures, very high fusion point, 
and resistance to corrosive products of 
the furnaces. Thermolith, which is said 
toe contain the combination of properties 
which fulfills all these needs, is a dry 
powder, put up in corrugated iron 
drums. For using, Thermolith is mixed 
with water to a mortar and full-bedded 
joints are made between the brick. 
Upon drying it sets hard and makes 
a strong bond. The hardness and 
strength are retained at the highest 
working temperatures. The fusion 
point of Thermolith is higher than that 
of any firebrick. 

Firebond is another new product simi- 
lar to Thermolith in its properties. The 
thermal expansion of Firebond is 
closely equal to that of silica brick, and 
consequently is particularly adapted for 
silica brick work. 

The use of these materials is said to 
have resulted in a prolonged life of the 
brick in many furnaces. Both Ther- 
molith and Firebond are manufactured 
by the Harbison-Walker Refractories 
Co. of Pittsburgh, Pa. 
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Recorder for Determining 
Steam Turbine Economy 


A combined barometer and vacuum 
recorder for determining (1) the abso- 
lute back pressure in steam turbine and 
condensing plants, (2) the barometric 
pressure, (8) the condenser vacuum, 
(4) the existence of air leakage into 
the condenser, and (5) the ability of the 
condenser to handle the load, has been 
developed and placed on the market 
by the Uehling Instrument Co., Pater- 
son, N. J. 

High back pressure is caused by air 
infiltration through condenser shells, 
exhaust piping, turbine casings, and by 
infiltration through engine piston pack- 
ings and engine valve packings. The 
existence of an unnecessarily high back 
pressure represents a waste in turbine 
steam consumption that is astonishing. 
In fact, this waste is ordinarily larger 
than all the other power-plant losses 
combined, with the exception of the 
heat lost up the chimney due to low 
Co, in the products of combustion. For 
example, for high-pressure turbines, the 
relative steam consumption of the tur- 
bine per k.w.-hr. increases 16 per cent 
as the absolute back pressure increases 
from 1 to 4 in. of mercury (correspond- 
ing to a diminution in vacuum referred 
to a 30 in. barometer of from 29 in. to 
26 in.) For low-pressure turbines the 
corresponding increase in steam con- 
sumed per k.w.-hr. is 50 per cent. Ab- 
solute back pressure is indeed one of 
the most important factors affecting 
steam turbine economy. 

The combined recorder consists of 
two float chambers, one of which is con- 
rected with a barometric mercury 
column, and the other with a mercury 
column in communication with the con- 
denser. These columns and float cham- 
bers are secured to the recorder case. 
Pens are actuated by means of floats 
resting on the mercury in the two cham- 
bers. The movements of the floats cor- 
respond exactly to the changes that 
take place in barometric pressue and in 
vacuum. 

The measurement of barometric pres- 
sure and vacuum by means of mercury 
columns is standard for power-plant 
testing, and therefore the readings of 
the combined barometer and vacuum 
recorder are at all times accurate and 
reliable. There is no necessity for 
calibrating the recorder against mer- 
cury column testers, as is customary 
with instruments utilizing diaphragms, 
tube springs, and multiplying lever 
mechanisms. 

The recorder draws, automatically 
and continuously, the barometer and 
vacuum records on the same chart. The 
barometer record is used as a base line 
for reading the absolute back pressure 
directly off the chart. As long as the 
two curves, barometer and vacuum, vary 
simultaneously and_ proportionately, 
everything is as it should be. Should, 
however, the vacuum fall when the 
barometer remains constant, either con- 
siderable air is leaking into the con- 
denser or the condenser is not able to 
handle the load. 








Vol. 115, No. 4 


F shahahehehearierherhehehehaheheeheteehehehehehehshahehheehebeheheebehshehehehahlabetebatabaallbb LL Ltt TT 
2 


INDUSTRIAL NOTES 
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The Uehling Instrument Co., Pater- 
son, N. J., has appointed the Mine & 
Smelter Supply Co., El Paso, Tex., as 
its exclusive representatives for CO, 
recording equipment and other power- 
plant recording instruments in the 
states of Arizona and New Mexico, and 
in western Texas, as well as in Mexico, 
north of Mexico City. 


The Combustion Engineering Cor- 
poration announces the acquisition of 
the Quinn Oil Burner and Torch Co. 
W. R. Quinn, former president of the 
latter company, becomes associated 
with the former as manager of its fuel- 
oil department. Communications should 
be addressed to the Combustion Engi- 
neering Corporation, 43 Broad St., New 
York, or to the nearest branch office of 
the company. 


The Inland Engineering Co., Chicago, 
Ill., has recently announced the entry 
of that company into the manganese 
and chrome steel casting business. 
Walter S. McKee, formerly vice-pres- 
ident, and director of the American 
Manganese Steel Co., is president and 
treasurer; Edward S. Black, Eugene C. 
Bauer and J. W. Plant are vice-pres- 
idents; Alfred H. Exton, is chief engi- 
neer, and Claude Rorabeck consulting 
engineer. 


L. F. Curtis, for some years con- 
nected with the Nevada Engineering & 
Supply Co., at Reno, Nev., severed his 
connection with that company on Jan. 1, 
and has organized the Curtis Machinery 
Co., with headquarters in Reno, which 
will deal in new and used machinery and 
equipment. The Nevada Engineering & 
Supply Co. will in the future confine its 
attention to foundry and machine shop 
business, with the mines and mills in 
the Nevada district. 


The Dodge Sales & Engineering Co., 
Mishawaka, Ind., which has for the 
last eight years been operating as the 
selling subsidiary of the Dodge Manu- 
facturing Co. and Dodge Steel Pulley 
Corporation, has now been consolidated 
with the parent company, Dodge Manu- 
facturing Corporation. The Dodge 
Manufacturing Corporation in July, 
1922, took over the two manufacturing 
eoncerns, the Dodge Manufacturing 
Co., organized in 1880, and Dodge Steel 
Pulley Corporation, organized in 1917 
as the successor of the Oneida Steel 
Pulley Co. The distribution of Dodge 
products will hereafter be conducted by 
the sales department of the Dodge Man- 
ufacturing Corporation, with Duncan J. 
Campbell, general sales manager, in 
charge and John A. Beynon, assistant 
general sales manager. The advertising 
department will be under the direction 
of William ‘W. French, advertising man- 
ager. The Dodge Manufacturing Cor- 
poration also controls the Dodge Manu- 
facturing Co. of Canada, Ltd., with 
head offices and works at Toronto, Ont., 
and sales office at Montreal, Que. 
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Fifty Years Ago 
‘ GLANCE at the mining industry of fifty years 





ago as reflected in the pages of the Engineering 

and Mining Journal of 1873 shows various things 
of interest. Conscious of our present-day advance, we 
are apt to feel superior as we read these records of an 
earlier day, and occasionally we may condescend to be 
amused. But the times were virile; much was being 
done to improve machinery and methods, and crudities 
then were but the natural steps in the path of evolution 
to present-day refinements. 

At that, the time was not so crude. The news reads 
often strikingly like that of today. Indeed, in places 
it is curiously parallel. The Civil War was eight years 
past; the need of a new mining law was agitated; there 
were strikes in Germany, England, and at home, and the 
workman was showing a desire to improve himself that 
no doubt was considered radical. Sargent’s mining law 
bill passed the House Jan. 23, 1872, its purpose being 
to give owners of claims a fee simple of the surface, 
to secure description of claims, to regulate tenure of 
possessory title by requiring a certain amount of as- 
sessment work annually, and to simplify and cheapen 
the process of obtaining a patent. 

Prospecting was active, but “little indicative of re- 
cent progress or good omen from Arizona” was re- 
ported. Many new and promising deposits of lead-silver 
ore were found in 1872, chiefly in eastern Nevada and 
in central Utah. Gold placers of limited extent were 
found in Oregon, Idaho, and Montana, those on the 
Rogue River paying “remarkably well.” Everywhere 
one reads there were accounts of quartz lodes found and 
other minerals, especially cinnabar, which was being 
successfully sought on the coast range. 

The year 1872 was reviewed as one of preparation and 
schooling. Much was done in promoting a more sys- 
tematic exploitation of mines, and much practical in- 
formation was gained as to formations and vein systems 
and as to the best methods for mining and treating ores. 
Invention was rife, and encouragement was given to 
every process or device promising a labor saving or 
greater efficiency. There were improved screens, the 
chronicles state, stamps and batteries, gears, pumps and 
nozzles, patent drilling machines, furnaces and amal- 
gamators, concentrators for saving sulphides and new 
methods for their chlorination. There were improved 
tramways, more efficient plans of ventilating mines, 
valuable improvements to the safety cage, and a new 
means for laying “the nitrous fumes of giant powder,” 
as well as other beneficent schemes for insuring “health, 
life and limb of underground employees.” Many new 
mills and smelters were built, though some others were 
burned. Improvements in roasting had helped to treat 
intractable ores with less trouble and many refractory 
ores were being made to yield up to 80 per cent of the 
pulp assay. ; 

As a result of these improvements and the advent 
of railroad transportation, lower-grade ores were being 
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worked, it is said, without reducing wages. In Cali- 
fornia, gold ores running $8 to $10 per ton were being 
profitably treated and hydraulic washing of auriferous 
gravels yielding 5c. per cubic yard was under way. 

Fifty years ago the A.I.M.E. was an infant, the 
Engineering and Mining Journal its father and likewise 
its official organ. Of members it boasted 167 in Janu- 
ary, 1873, of whom sixty-five were associates. The 
Journal’s readers were increasing rapidly. “Buy a 
copy; read the Department of Popular Science; see the 
general excellence of the paper and send your subscrip- 
tion to Willard P. Ward, manager, 37 Park Row.” 

Our advertising varied pleasingly then, the Columbia 
School of Mines rubbing elbows with the Tobacco Manu- 
facturers’ Association, the latter announcing a change 
of address. H.R. Worthington, of 59 Beekman St., New 
York, was turning out pumps and other engines at his 
manufactory in Brooklyn, and Cooper Hewitt & Co. 
was making bar iron, Cooper’s glue and gelatine, and 
other things at 17 Burling Slip, this city. 

Rothwell, then editor, and his staff had completed his 
“great map of the Wyoming and Lackawanna coal fields 
—a new mine of information opened in the coal regions,” 
which was offered to companies and others at the modest 
price of $100 per copy. H. Sontag, of St. Louis, adver- 
tised boring apparatus that would drill shafts “1 to 
18 ft. in diameter from 200 to 1,500 ft. deep in solid 
rock under water.” Of Blake’s crusher it was said: 
“The office of this machine is to break ores and minerals 
of every kind into small fragments preparatory to their 
further comminution by other machinery.” An inter- 
esting society note was that of a lecture on Dec. 11, 
1872, on the sinking of a proposed shaft at the Calcasieu 
sulphur mine in Louisiana. 

Between then and now there was little that was es- 
sentially different. Today we make a better display and 
have a greater mass of detail at our command. Follow- 
ing the same path of industrial evolution and as rapidly, 
from what advanced position fifty years hence shall we 
look back to the present day! 

$$ 


China as a Mining Country 


HE MINERAL RESOURCES of China are rela- 
tively well known and never were extensive, in 
the opinion of many American, European and 
Chinese engineers who have investigated this problem. 
The per-capita production of mineral wealth in the 
United States is 240 times that of China, a fact which 
has led to the belief that the great area of the latter 
was promising for development. But Mr. Chang Yu 
Wang, in a recent paper on the subject, is not of this 
opinion. Coal, as is well known, constitutes China’s 
greatest mineral asset, and does occur in large quanti- 
ties; but the supplies of iron ore are insufficient for a 
well-balanced and low-cost steel industry. The per- 
capita consumption of coal in the United States is 

eighty-seven times that of China. 
Among the metallic ores, tin ore is important, worked 
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claims to be able to produce nickel as cheaply as anybody, 
but this remains to be proved. It is depending to a large 
extent on the development of improvements in malleable 
nickel, and in nickel alloys, sheets, and tubes, and in nickel- 
plated steel; the patents on these are expected to assure 
profitable operations. 

The only other factor in the American nickel market is 
the Ballande company, the Société Hauts-Fourneaux de 
Nouméa, locally known as the U. S. Nickel Corporation, 
which has a small plant at New Brunswick, N. J. This 
company produces nickel from a 75 per cent nickel matte 
imported from New Caledonia. Although a substantial com- 
pany, and likely to be in business for a long time to come, 
its output—about 150 tons of nickel a month—is too small 
to be much of a market factor. Even at higher prices, its 
production would probably not be increased greatly. 

International Nickel smelter capacity is about 3,500 tons 
of nickel monthly; that of Mond and British America each 
about 625; and that of U. S. Nickel, about 250; a total of 
5,000 tons. As the world consumption of nickel is now only 
about 2,000 tons per month, the present active competition 
is not unreasonable. Prices are unlikely to go much lower, 
however, as an indifference to sell at the present market 
level is already noticeable among some of the interests 
involved. 


German Metal Traders and Manufacturers 
in Suspense 


SPECIAL CORRESPONDENCE 


Charlottenburg, Dec. 30, 1922—The news about the big 
deal of the Chile Copper Co. with the Anaconda Copper 
Mining Co., and the rumors about forthcoming amalgama- 
tions between producers and metal manufacturers in 
America, are evoking great attention and interest in this 
country. Metal people argue that the already inadequate 
supply of copper that at present causes a scramble among 
nations—nay, among continents—and which is being aggra- 
vated by labor shortage, may become still more acute in 
the near future, on account of rapidly increasing American 
consumption and the growing monopoly of a comparatively 
few large producers. Notwithstanding the somewhat re- 
ceding tendency of dollar exchange, therefore, metal prices 
continue to stiffen, for the growing lack of old material is 
making itself increasingly felt. Refiners are anxious to 
procure blister copper and concentrates of all sorts in order 
to keep their plants going. Expensive British coal is now 
being imported less freely than hitherto, because the yield 
of German-owned coal mines has become larger on account 
of an agreement concluded between owners and workers. 

On the other hand, however, the advance in freights is 
progressing geometrically. The cheerful expectations cher- 
ished recently in German metal circles with respect to an 
alleged American credit including advances on copper— 
hopes, evoked by a dispatch of the New York Herald—have 
meantime entirely evaporated. Sentimental depression 
again tends to increase the volume of speculatively handled 
business and to strengthen the powers of mutual distrust. 
Many a metal ingot is being at present hidden and laid 
away in private vaults. That applies largely to electrolytic 
copper and to zinc. As for the latter, public sentiment is 
turning strongly against the general. policy of the Zinc 
Syndicate of Kattowitz, which is now invoicing in foreign 
currency. Roughly speaking, the syndicate disposes of 
sufficient stocks of zinc to supply only the most stringent 
needs of galvanizers and brass makers, despite the fact that 
these requirements have risen again for export purposes. 
Foreign orders for brass have come in on quite a remunera- 
tive basis, while sheets must be delivered for the rebuilding 
of Europe. The manufacturers are therefore put in a 
quandary in face of the rigid policy of the syndicate to fix 
prices and delivery terms arbitrarily, and they have ac- 
cordingly been authoritatively licensed to import the needed 
metallic stuffs as long as the latter are lower in price abroad 
than in Germany. 

But for the stern and stable attitude of the Berlin branch 
of the American Copper Export Association, which per- 
sistently declines to sell copper to traders, restricting busi- 
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ness solely to users and keeping pace with the New York 
quotations, the metal market in Germany would be even 
more upset. So one may say the association forms the 
lever of Archimedes in the Central European metal sphere. 
The fears about the eventual control of the world copper 
market by a few American concerns are dwindling in the 
face of the present stabilizing role of the producers’ price 
policy. If one looks to the daily happenings of the Berlin 
and Hamburg metal excHanges, where prices are falling and 
rising not in accordance with the true position of supply 
and demand, but by reason of money needs, forward metal 
being now dearer than cash or vice versa in the next hour, 
the benefit of the existence of the American branch in 
Europe is fully grasped as a stabilizing factor. 

The needs of Germany for copper in particular are very 
large—at least 15,000 metric tons a month, of which at least 
10,000 tons must be imported, and it would mean a real 
misfortune for this country if a user like, say, the Allge- 
meine Elektrizitats-Gesellschaft, of Berlin, that uses about 
35,000 metric tons of copper a year, should be surrendered 
te the mercy of the numerous speculators who have settled 
down in every industrial center and, by dint of gambling, 
have managed to build up lofty speculative edifices which 
may be blown away in a moment by exchange fluctuations. 
The government is too impotent to control or regulate the 
metal speculators, and is seeking therefore to further the 
use of aluminum by cheapening this metal in comparison 
with the cost of copper. In order to overcome the dis- 
inclination to use the light metal, the advisory board 
(Beratungstelle), that is attached to the Metallwirtschaft- 
bund of Berlin, has agreed to receive back used-up aluminum 
at a high-valuation rate. This and similar expedients 
naturally are helping, though in an inadequate manner, to 
remove the rawstuff difficulties of consumers whose re- 
sources do not suffice for readjusting the machinery of 
production and taking up new experiments at random. 

Nearly every metal-manufacturing concern in Germany 
has increased its working capital, but the increased capital 
has, as a rule, become inadequate to business requirements 
the moment the action was carried through, by reason of 
labor expenditure and enhanced freight rates. The recent 
capital increase (by 29,500,000 marks) of the refinery of 
Beer Sondheimer & Co., the Huttenwerk Niederschéneweide 
A. G. vorm T. E. Ginsberg, that some time ago had to be 
closed down on account of labor demands, and which was 
reopened subsequently, has been largely futile for the 
reasons noted. The Elmores Metall A. G. Kupferwerk, at 
Schladern (which is controlled by British interests) has 
suffered a loss of 37,800,000 marks by the fluctuations in 
exchange. The joint stock capital amounts only to 1,000,000 
marks. The brokerage fees in the Berlin exchange have 
recently been fixed at 4 per cent for bullion contracts, 4 per 
cent for copper contracts, for other metals % per cent, and 
for old metals 4 per cent; the same rate to rule for pro- 
longation and hedging operations now in force in Germany. 





Zine Smelting Capacity of the 
United States 


The available number of retorts of zinc smelters in the 
United States as furnished by the American Zinc Institute 
is given as follows: 





Total 

Retorts 
IiseeeaaNR ha e is ds a aso Bea Wes Roa ead Bea 20,256 
Asmerican Tane, Lead & Smelting Co... .... 2.205 cv cere cecwweeee 10,484 
Ree a IRE: igs oss 05 0k oe eae cee a bole WE we Oi 2,560 
PORN RI RONEN Os 55. co 56 0o.05:0:0.5 0:5 ode 6 oo-e wid @ i wreeiee are 2,496 
ee ee eee ee eerie eye eareare: 7,200 
RnR oa os dda oe Be ded ys Ue ES Ee Vee Rees 18,360 
PEI eek nh ows eater ene eae peas WER Ae re baa cee 5,400 
eee ee ae ee an Tree er ere 3,000 
ERMINE oy rh se Pecan oa OES VR owe RE Salah ee 5,520 
Diatiniennem de Plaweler Dine’ Co... ooo. ccece sis ck Seeds seaesews eds 6,132 
PEE A OTRIIIIOCO. os oc isin hs cs ceca s avis ccna ab ves seaenes 500 
DUIS sok ooG fens one ose hoa DRE eho he ee es 8,736 
Re ON 3. sl dn senate She EGER ak CSS also 22,500 
EE oo ee cea eis kts SEL ae Seg sn WO RT aS 2,016 
Cbg Si ee eee ee ree rer ree 14,160 
Up RN Fi eh as has OSA Ms RS SiS Re ED HER a bea s 10,160 
United Zine Smelting Corporation... ............ 0. cc cececececes 2,368 
UIs. ois casts cake eons Kad oo cages CROCE Cea Bee 1,920 
EMME AS itt 5 65 cE cit FOO? cocks aenate lugar pea eral tip wip Rls icles 143,768 
ee OUIINE UIE og soi ooo Ras ok Sho Soom wSR ae Seas, 80,863 
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— —Jan. 20—. 


Stock Low Last High Low Laat Last Div. 
COPPER 
Ahmeek........ - 57 58 58 57 57 Dec. ’22,Q $1.00 
Alaska-B. © 23 2 23 23 2 PD Gal caste tare we aia ora 
Allouez........ ¢ 2 22 22 22 22 22 Mar. °19, 1.00 
Anaconda....... 49 485 483 492 45 474 Nov. ’20,Q 1.00 
Arcadian Consol.. 3 33 33 33 2 Bat ceataradus sake 
Ariz. Com’l.. 74 3 73 73 73 7; Oct. °18,Q .50 
Bingham Mines.. 18 18 18 18 18 18 Sept.’19,Q oan 
Calumet & Ariz.. 58 56 563 57 54} 554 Dee. *22,Q .50 
Calumet & Hecla. 292 285 290 290 287 287 Dec "2a, Q 5.00 
Canada Copper. . *2 *2 *2 *3 *2 WP tact dana ke aay 
Centennial...... +9 T8 83 8 7 8 Dec. ’18,5SA_ 1.60 
Cerrode Pasco.... 45} 43 44 444 42: 43} Mar. ’21,Q .50 
Chile Copper. . 30} 283 29 293 283 MR aa te es cere 
Cs ic iasgce 26} 253 26 263 25 254 Sept. 20, «an 
Copper Range. . 373 36} 363 373 5} 35% Mar. ’22,Q 1.00 
Crystal 1 Copper. . it lie Ie i 2 ae ee 
Davis-Daly.. 3 3 3 33 244 3: Mar. ’20,Q om 
East Butte...... 9 83 9 + 8} 8} Dec. "19, A -50 
First National.... 7*40 +*35 *39 *42 *32 *40 Feb. "19, SA a 
Franklin........ 14 1 13 iF 1 DEC tucCaawanawucn vas 
Gadsden Copper.. *60 *60 ¥*60 obama einai SO sie cdetdcnwccaees 
Granby Consol... 263 24 253 253 243 253 May 719,Q 1.25 
Greene-Cananea.. 26 25 25 253 24 24 Nov. ’20,Q -50 
Hancock........ 23 2} 2: = f3 +2} Bi actetaawaas enews 
Howe Sound..... 3 z 3 3} 3 3% Jan. '21,Q .05 
Inspiration Con... 35 34 35 35 33 33% Oct. ’20,Q 1.00 
Tron Cap......... 6 t4i 43 5} a 4% Sept. ’20, K oma 
Isle Royale. 22 21 21% 22 213 + =21% Dec. ’22, K -50 
Kennecott... 363 35 36§ 36% 35 35% Jan. ’23,Q 75 
Keweenaw....... 12 3 1} 12 13 WE iaw eeltgteeceweuers 
Lake Copper..... 3 3 3 3 3 eo cain amin Baas 
Magma Copper.. 313 292 ait 30} 293 293 Jan. 719,Q -50 
Mason Valley.... 13 3 1 2 iy | Se rere 
Mass. Consol..... LF 3 1 LF 3 LF 3 13 Nov. ’17, 1.00 
Miami Copper... 273 263 273 27} 26; 27% Nov. ’22, .50 
Michigan........ 23 2 23 23 23 Be vcgcatses veces eaaan 
Mohawk........ 58 564 56% 58 56 56 Nov. ’22,Q 1.00 
Mother Lode... . . 1g 1 We 113 11 11} Dec. ’22, K «ae 
Nevada Consol... 153 15 158 153 15 154 Sept. ’20, Q ae 
New Cornelia.... 173 163 163 174 163 17. Nov. ’22, «ae 
North Butte..... 93 9 94 9; 91 94 Oct. °18, 25 
Ohio Copper..... 7 SSR OE OE A vi kdaedcnecceeus 
Old Dominion... 9) He 193 21 19 19 Dee. *18, 1.00 
ee 32% 313 313 32 32 32 Dee *as 1.00 
Phelps Dodge. ... “Se "S cone. UGe FIGS .. dam °S, 1.00 
es 354 34 34 34 34 34 Mar. °20, 1.60 
Ray Consol...... 144 +133 ~=«14 144 133 14 Dee. °20, .25 
Ray Hercules. . 1; 4 4 13 Fy | rere 
St. Mary’s M. L.. 43 39 423 423 42 42 Apr. ’22,K 2.00 
Seneca Copper.. 8 72 8 72 73 BE gia ecte kon aaaa ewes 
Shannon........ #55 *40 *50 *55 *55 *55 Nov. °17, a 
Shattuck Ariz... . 93 8} 93 93 9 9 Jan. °20, .25 
South Lake...... *50 *50 *50 ele Sats “ene eeeteeeawnds 
Sup. & Boston... 3 23 24 ( 23 Means) Sicamae cyan 
Tenn.C.&C.,cis 12 Ws 12 124 12 IIE May '18,I 1.00 
Tuolumne.. 55 $53 4°55 %*55 +50 *52 May '13, .10 
United Verde Ex. ae ee ae 28 27 27 27. Nov. ’22,Q oat 
Utah Consol... 13 1 1 1; 4 14 font. °18, <a) 
Utah Copper. . 65% 634 65§ 653 62 633 Dec. ’22,Q one 
Utah Metal & T.. 1 *90 «=2*95) =89*95 =89*90) =2*95~Dec. °17, .30 
Wietoria....cc.ess Hh Tl 4% tH oT Ue céccncanasadeucees 
Wes 86-6: ssae< 14 *90 *90 1 *85 MD \. ciavcceeaecewces 
Wolverine....... +8 +7% 7% 8 7%  cvuvesewederevenes 
NICKEL-COPPER 
Internat. Nickel.. at 142 «#153 15 144 143 Mar. 719, 50 
Int. Nickel, pfd... 77 73 774 «77 77 77° Nov. ’22,Q 1.50 
LEAD 
Carnegie L. & Z... 43 i} 44 4 4 Oe ade Cuciae ean oes 
National Lead... 126 1244 126 127% 124 1253 Dec. '22,Q 2.00 
Natl. Lead, pfd.... 114. («4133 «114 ssd:14 Nal 1132 Dec. ’22,Q 1.75 
St. Joseph h Lead. . 18% =18 183 183 18 183 Dec. ’22,Q,X 50 
ZINC 
Am. Z. L. &S.. 163 162 167 15$ 15§ 15 May ’20, 1.00 
Am. Z.L.&S. , pid. 50} 50 50} 50 50 50 Nov. ’20,Q 1.50 
ButteC. & Z.. 103 9 810; 10 3 93 June '18, .50 
Butte & Superior. 313 303 302 31 29 292 Dec. °22, -50 
Callahan Zn-Ld... 11 10 10: «11 10 103 Dee. ’20,Q .50 
New Jersey Zn..... 171 170 =6©170~—s*171 1703 171 Nov.’22,Q 2.00 
Yellow Pine....... 773 77 Oe ca. aus 77 Sept. ’20,Q .03 
Batopilas Mi , es  ) ter 
jilas Mining. } ec.’ ‘ 
one a #33" #30 0«- #3200 #312 #3100 #31) ~May ’20,K . 03 
Candelaria...... Ee. OR. SE oon ovens sen esc ces 
Coniagas........ 2.10 2.10 2.10 2.10 2.00 2.10 May ’21,Q 124 
Crown Reserve... a *370 #37) #38 =— #36—Css *37=—s Jan. °17, .05 
Kerr Lake....... 3} 33 33 3} 34 34 Jan. ’23,Q . 123 
EM TOMES ccsc00s #25 «+*244 *25 4 #=+*28 #+*25 *28 Apr. ’22, .10 
McK. Dar-Sav... *20 *20 *20 *19 *19 *19 Oct. °20,Q .03 
Min. Corp. acne 8:4. 0.0 0.66. 1c, cece, RO ee aS 123 
Nipissing. . 53 53 53 6 : 6 Jan. '23,Q,X .60 
Ontario Silver. . 5% 5 5 5} 53 Jen ie .50 
Temiskaming. . *320 «#30 #3] #33 eset - *303 Jen. '29, 94 
Trethewey....... 5 48 5 5 a 5 Jan. 19, 105 


——Jan. 13. ———Jan. 20——~ 
High Low Last High Low Last 


Stock Last Div. 
GOLD 
Alaska Gold..... 3 2 + ; ; Me Ct Te CECE CECT 
Alaska Juneau t } 4 4 Mrecéddadeawvwceacess 
UR hs dic oc PES SIG «SEG SER MER PUR stad wncncodcecdcce 
Carson Hill...... 73 7 7 93 8 4 Rc cai ata An 'cla acme xaos a 
Cresson Consol... 2; 2% 23 23 23 23 Jan. ’23,Q .10 
Dome Mines..... 433 423 423 43 4144 414 Jan. °23,Q .50 
Golden Cycle.... *89 *89 *89 .... *89 Dec. ’22,Q .02 
Hollinger Consol. 12. 50. 12.40 12.40 12.65 12. 13 12.15 Dee. ’22, .05 
Homestake Mng.. 793 79 79 79 77 ~Dee. ’22,M -50 
DOOR os sineeeas *11 *92 #1100 FI old i, |, See ee errors 
Kirkland Lake ER 60 940 GR OSD SID 5k be csice ccc deena. 
Lake Shore...... 2.95 2.88 2.95 3.09 3.05 3.09 Nov.’22,Q .02 
MclIntyre-Pore...18.50 18.20 18.50 18.60 18.40 18.60 Jan. ’23,K a0 
Porcupine Crown. *18 = =*17 *18 =*20 *18 *18 July ’17, . 03 
Portland........ 4G 4400 C946 (i«‘ié‘(‘( ‘RS kc. ME OK. "AG 01 
Scbumacher..... Tae GR, SAR SE SAR I oink kiivcccccandecda 
Teck-Hughes.... *953 *92 ¥*931 ¥*933 ¥*9] WO No oa a ak tre ee aala ed 
a oe ar : at P 1. ng - “Oe Tae a Q 3 
nit astern.... 4 3 13 vs wa et. °22, ‘ 
be ond Consol..... *70 4 4*67 = 8=6*67 #68" WAG Oa 7254 ce canceeawe: 
White CapsM.... *10 *10 *10 *8 *6 WE hs ase cgaceeeutek as 
Wright-Hrervs... 3.13 3.10 3.09 3.10 3.07 3.10 Jan. ’23, . 024 
Yukon Gold..... *86 *77 #*77 «#+*85 *80 *85 June ’18, -023 
GOLD AND SILVER 
Bost: & Momt..<: S16: P12) 413 486 FER SED  cccccciccccdcccces 
Cons. Virginia.... %103 *103 *10} *103 *91 “a Siddcecee dana waar 
Continental Mns. 5 4 43 43 43 ee ee ee 
Dol. Esperanza.... 23 3 23 23 23 23 Jan. ’23, 2.50 
Tonopah Belmont Ii% Its 1% $Y 3 13 Jan. '23,Q .05 
Tonopah Divide.. *75 *66 *69 *71 *68 *69 .................. 
Tonopah Ext..... 3§ 34 3% 33 3%, 3Jan. '23,Q .05 
Tonopah Mng.... 2 2 2 2 2 2 Jan. '23,SA 85 
West End Consol. 1g 13 13 13 14 «13% Dee. ’22,Q .05 
SILVER-J EAD 
Caledonia =—— *8 *8 *8 8 *8 *8 Jan. ’21,M OF 
Cardiff M.&M... #33 *33 *33 *°2 *32 *32 Dee. ’20, aan 
Chief Cons 1.. 5 4; 43 4) 3 43 Nov. ’22,Q .10 
Columbus Rexall. *18 *18 *18 *20 *18 *10 Aug. ’22, . 03 
Consol. M. &S.. 26 254 +253 = 26 25 26 Oct. ’20 Q -62 
Eagle & Blue Bell +3 +2 3 +3 $2 3 Nov.’22,K 0 
FederalM.&S... ... .... 1 2 93 af Jan. 709, 1.50 
Fed.M.&S., fd. 48 46 47 47: 46 464 Dec. °22,Q .25 
Florence Silver... *40 *363 ~40 *42 *40 *42 Apr. 719, 013 
Hecla Mining... . 83 8} 8} 83 a3 8} Dec. °22,Q,X .50 
Tron Bloss.Con... *31 *29 *31 *31 *31 *31 Apr. ’22,Q .02 
Marsh Mines.... .... scan Ne *9 *8 *8 June ’21,1 0 
Park City. ...... 3.40 3.40 3.40 3.40 3.40 3.40 Jan. ’23, .1C 
Prince Censol.... *93 *83 *83 *9 *8 *9 Nov. ’17 - 023 
Silversmith...... *47 *46 «809*47 = =9*193 *48 =09*48 «=~Oct. °22, om) | 
Simon Silver Ea... *36 "St *3t 936 FIG 896 nce cccccccccccce 
Tamarack-Custer 33 2 BU. "75. 1.3 Se *7¢6,E .04 
Tintic Standard... 3.00 2.90 2.90 2.90 2.823 2.85 Dec. ’22,Q,X .10 
Utah Apex....... 3 23 ? a 23 23 Nov. ’2¢, 25 
IRON 
Beth. Steel““B”.. 64 623 62% 633 60% 615 Jan. ’23, «Bb 
Charcoallron.... .... Sale 3 ea Pe D cucvedgauweede naas 
Charcoal Irn pfd.. 23 23 ee oa sie Mes otxccanuededaeas 
Colorado F. & 1... 26 253 26 26 254 254 May ‘21, .75 
Colic ©. GE We nck enc. 1S ..:. wah 105 Nov. 22, 2.00 
Gr. Nor.IronOre 32 31 313 303 30 303 Dee. °22., 1.00 
Inland Steel..... ... ee Oe sc ans 45$ Dee. ’22, .25 
Mesabi Iron..... 13 060C«aREC Wee Ol c oo haceassvenaeiad 
Replogle Steel. . 283 26% 272 28 26 Brac a aa edees 
Republicl. &S.. 51 47} 50) 512 47% 49 May ’21, 1.59 
Repub. I.&S., pfd. 90 &9 893 92: 893 92? Jan. ’22, 1.75 
Sloss-Shef. &. & m 45 42 45 503 433 493 Feb. ’21, 1.59 
U.S.Steel....... 1073 1053 1063 1973 104% 1053 Dee. ’22, 1.25 
U.S. Steel, pfd.... 1233 121% 1233 1234 122% 1223 Nov. ’22, 1.75 
Virginial.C.&C... 54% 543 54% 54 54 54 Jan. ’22, 1.59 
Va. i.C. &C.,pfd .... a, 82 a 82 Jan. ’23, 2.59 
VANADIUM 
Vanadium Corn... 373 353 373 373 354 36 Jan. ‘21,Q 1.00 
ASBESTOS 
Asbestos Corp.... 653 65% 65} ... 65? Jan. '23, 1.50 
Asbestos Cp., pfd. 85 84!  ... : 85 Jan. ’23, 1.75 
SULPHUR 
Freep rt Texas... 22 193 213 213 193 203 Nov. ’19,Q 1.906 
Texas Gulf...... 643 58; 643 65 603 61} Dee. ’22,Q, X 2.00 
PLATINUM 
So. Am. Gold & P. 33 3} 34 4 33 @S2s504 wheuntadacas 
M!NING, SMELTING AND REFINING 
Amer. Metal..... 54% 523 53 533 51 52% Dec. 32 6 75 
Am. Metal, pfd.... 116 115 116 1163 116! 1163 Dee. °22, 1.75 
Am. Sn. & Ref... 56? 544 554 30f 53 544 Mar. ’21,Q 1.00 
Am.Sm.&Ref.,pfd 994 98] 993 99 983 98% Dec. ’22,Q 1.75 
Am.Sm.Sec.,pfd.A. ...  .... 1013 ieee mar 1013 Jan. ’23,Q 2.00 
U.S.8m.R.& M. 404 40 401 39 37 37 Jan. °21,Q 59 
U.S.S.R.&4M.,pfd. 47} 40} 474 463 46} 42% Jan. '23,Q . 874 


*Cents per share. 


BM, Li-monthly. 


+Pid or asked. Q. Quarterly. 
K, Irregular. 


I, Initial. 


SA, Semi-annvelly 
X, includes extra. 
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NEW MACHINERY 
AND INVENTIONS 


Induction Separation Apparatus 
for Wet or Dry Ores 


Willard C. Hall, of Butte, Mont., has 
perfected and obtained basic patents 
on an apparatus for the separation of 
diamagnetic minerals from ores by a 
process of induction. The process is 
said to be much cheaper than the oil 
flotation process, and it has the added 
advantage of classification, according to 
the statement of H. J. Meisel, mining 
engineer and president of the Hall Min- 
eral Separation Co. 

The invention will be manufactured 
exclusively by the Dings Magnetic 
Separator Co., which, with representa- 
tives of the Allis-Chalmers company, 
tested the Hall machine last August. 
At this trial hematite ores from the 
Mesabi Range were used. 

Electrically operated, the machine is 
neither static or magnetic, but works 
through induction, and either wet or 
dry ores may be separated. The cost 
of operating is said to be low in pro- 
portion to some of the methods now 
in use. 

The machine will be handled by a 
company composed entirely of Butte 
men. E. W. Williams is secretary, and 
the directors are Paul Passmore, Edgar 
Wild, Henry Howell, and Levi Wild. 
The corporation is a closed one, and no 
stock is to be sold. 


seeeesscensanesesees 
. 
Decsssssssessscacsess 


Refractory Cements fur 
Metallurgical Work 


The importance of a good refractory 
cement for metallurgical purposes is too 
well known to warrant discussion. It 
has been difficult, however, to secure 
one meeting. all the requirements of 
suitable working qualities—ability to 
bond the brick together at all working 
temperatures, very high fusion point, 
and resistance to corrosive products of 
the furnaces. Thermolith, which is said 
te contain the combination of properties 
which fulfills all these needs, is a dry 
powder, put up in corrugated iron 
drums. For using, Thermolith is mixed 
with water to a mortar and full-bedded 
joints are made between the brick. 
Upon drying it sets hard and makes 
a strong bond. The hardness and 
strength are retained at the highest 
working temperatures. The fusion 
point of Thermolith is higher than that 
of any firebrick. 

Firebond is another new product simi- 
lar to Thermolith in its properties. The 
thermal expansion of Firebond is 
closely equal to that of silica brick, and 
consequently is particularly adapted for 
silica brick work. 

The use of these materials is said to 
have resulted in a prolonged life of the 
brick in many furnaces. Both Ther- 
molith and Firebond are manufactured 
by the Harbison-Walker Refractories 
Co. of Pittsburgh, Pa. 
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Recorder for Determining 
Steam Turbine Economy 


A combined barometer and vacuum 
recorder for determining (1) the abso- 
lute back pressure in steam turbine and 
condensing plants, (2) the barometric 
pressure, (3) the condenser vacuum, 
(4) the existence of air leakage into 
the condenser, and (5) the ability of the 
condenser to handle the load, has been 
developed and placed on the market 
by the Uehling Instrument Co., Pater- 
son, N. J. 

High back pressure is caused by air 
infiltration through condenser shells, 
exhaust piping, turbine casings, and by 
infiltration through engine piston pack- 
ings and engine valve packings. The 
existence of an unnecessarily high back 
pressure represents a waste in turbine 
steam consumption that is astonishing. 
In fact, this waste is ordinarily larger 
than all the other power-plant losses 
combined, with the exception of the 
heat lost up the chimney due to low 
Coz in the products of combustion. For 
example, for high-pressure turbines, the 
relative steam consumption of the tur- 
bine per k.w.-hr. increases 16 per cent 
as the absolute back pressure increases 
from 1 to 4 in. of mercury (correspond- 
ing to a diminution in vacuum referred 
to a 30 in. barometer of from 29 in. to 
26 in.) For low-pressure turbines the 
corresponding increase in steam con- 
sumed per k.w.-hr. is 50 per cent. Ab- 
solute back pressure is indeed one of 
the most important factors affecting 
steam turbine economy. 

The combined recorder consists of 
two float chambers, one of which is con- 
nected with a barometric mercury 
column, and the other with a mercury 
column in communication with the con- 
denser. These columns and float cham- 
bers are secured to the recorder case. 
Pens are actuated by means of floats 
resting on the mercury in the two cham- 
bers. The movements of the floats cor- 
respond exactly to the changes that 
take place in barometric pressue and in 
vacuum. 

The measurement of barometric pres- 
sure and vacuum by means of mercury 
columns is standard for power-plant 
testing, and therefore the readings of 
the combined barometer and vacuum 
recorder are at all times accurate and 
reliable. There is no necessity for 
calibrating the recorder against mer- 
cury column testers, as is customary 
with instruments utilizing diaphragms, 
tube springs, and multiplying lever 
mechanisms. 

The recorder draws, automatically 
and continuously, the barometer and 
vacuum records on the same chart. The 
barometer record is used as a base line 
for reading the absolute back pressure 
directly off the chart. As long as the 
two curves, barometer and vacuum, vary 
simultaneously and _ proportionately, 
everything is as it should be. Should, 
however, the vacuum fall when the 
barometer remains constant, either con- 
siderable air is leaking into the con- 
denser or the condenser is not able to 
handle the load. 
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INDUSTRIAL NOTES 


The Uehling Instrument Co., Pater- 
son, N. J., has appointed the Mine & 
Smelter Supply Co., El Paso, Tex., as 
its exclusive representatives for CO, 
recording equipment and other power- 
plant recording instruments in the 
states of Arizona and New Mexico, and 
in western Texas, as well as in Mexico, 
north of Mexico City. 


The Combustion Engineering Cor- 
poration announces the acquisition of 
the Quinn Oil Burner and Torch Co. 
W. R. Quinn, former president of the 
latter company, becomes associated 
with the former as manager of its fuel- 
oil department. Communications should 
be addressed to the Combustion Engi- 
neering Corporation, 43 Broad St., New 
York, or to the nearest branch office of 
the company. 


The Inland Engineering Co., Chicago, 
Ill., has recently announced the entry 
of that company into the manganese 
and chrome steel casting business. 
Walter S. McKee, formerly vice-pres- 
ident, and director of the American 
Manganese Steel Co., is president and 
treasurer; Edward S. Black, Eugene C. 
Bauer and J. W. Plant are vice-pres- 
idents; Alfred H. Exton, is chief engi- 
neer, and Claude Rorabeck consulting 
engineer. 


L. F. Curtis, for some years con- 
nected with the Nevada Engineering & 
Supply Co., at Reno, Nev., severed his 
connection with that company on Jan. 1, 
and has organized the Curtis Machinery 
Co., with headquarters in Reno, which 
will deal in new and used machinery and 
equipment. The Nevada Engineering & 
Supply Co. will in the future confine its 
attention to foundry and machine shop 
business, with the mines and mills in 
the Nevada district. 


The Dodge Sales & Engineering Co., 
Mishawaka, Ind., which has for the 
last eight years been operating as the 
selling subsidiary of the Dodge Manu- 
facturing Co. and Dodge Steel Pulley 
Corporation, has now been consolidated 
with the parent company, Dodge Manu- 
facturing Corporation. .The Dodge 
Manufacturing Corporation in July, 
1922, took over the two manufacturing 
concerns, the Dodge Manufacturing 
Co., organized in 1880, and Dodge Steel 
Pulley Corporation, organized in 1917 
as the successor of the Oneida Steel 
Pulley Co. The distribution of Dodge 
products will hereafter be conducted by 
the sales department of the Dodge Man- 
ufacturing Corporation, with Duncan J. 
Campbell, general sales manager, in 
charge and John A. Beynon, assistant 
general sales manager. The advertising 
department will be under the direction 
of William W. French, advertising man- 
ager. The Dodge Manufacturing Cor- 
poration also controls the Dodge Manu- 
facturing Co. of Canada, Ltd., with 
head offices and works at Toronto, Ont., 
and sales office at Montreal, Que. 





